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Endocrinology and Psychiatry Symposium 


Guest Editor R. A. CLeGuorn 


Editorial 
R. A. Cleghorn, M.D... D. Sc.* 
MONTREAL, QUEBEC 
For those who think of the mind-body problem as a dichotomy, the following 
articles provide considerable evidence that this ts chiefly a semantic difficulty In 
x rhaps no other area ts there such clear demonstration of the influence of mind on 
physiologic processes and vice versa, as there ts in the study of psychoendocrimology 


This awkward word ts perhaps a sign of the adolescent stage of the study of the inter 
It is to be hoped chat further work and 


relationships of hormones and psych 
1" 


erudite resourcefulness will find a better term. It should be placating to th 
satished, however, to realize how much has already been accomplished and that th 
dynamics of the interactions to be studied are already outlined The paradigm ts a 
circular feed back system in which disturbance at any one of a variety of points in 
the circuit may alter the functroning of the total organism 


It as less than 100 years since what Rolleston has called the first peak in the history 


of endocrinology appeared. That was in 1855 when Claude Bernard first enunciated 
the principle of internal secretion with respect to the secretion of sugar by the liver 
That was the vear in which Thomas Addison's monograph on the adrenal glands 
appeared. That was also a notable year in physical science, for tt was then that th 
English physicist William Rankine introduced the terms “stress and stra’ into 
scientific language a coincidence which has borne unexpected fruit in the studtes of 
the past few years relating the body's ability to withstand stress to adrenal function 
The correlation of endocrine diseases with the production of mental symptoms ha 
been slow because those observing the former had little interest in the latter, and 
psychiatrists were until recently immured in institutions which provided no strmulu 
to learn about glandular disorders Ihe advances which emerged from the bio 
chemical investigations during the nineteen twenties and thirties had such tremen 
dous immediate rewards in terms of new findings, theoretical understanding and, to a 
lesser extent, therapy, that the study of psychologic aspects of endocrinopathy 
was impeded rather than aided. However, changes were taking place in the psychi 
atric world due to the ferment of psychoanalysis and the distillate of the realist 


needs and revelations of World War I with the result that psychiatrists were drawn 





hack into the general medical stream. World War Hl comcided with and accelerated 
the convergence of many trends in medicine which found their best focus in the con- 
cept of the study of the whole man. In other words, th rentific Climate becam« 
conducive to an integration of different approaches to the patient, including the 
study of the psychic life of persons with endocrine disorders in whom it becam 


upparent that the disturbed psychologic condition, not uncommonly associated, 


might be duc to the hormonal aberration. Som aspects of the de velopments in the 


ndocrine field may be found in the historical sketch given on subsequent pages 


Phe convergence of several lines of thought created new attitudes and made ay 
propriate not only a psychiatric approach to endocrinologic problems but also an 
endocrinologic approach to psychiatric problems. The latter arose from the recog 
nition of the occurrence of certain apparently endocrine stigmata in psychiatric 
cases and led to the study oft such CAaSCS by endocrinologi technics This approach 
is illustrated in the papers in this issue by Hoagland and by Reiss. Though the 
former has preferred the statistical study of groups, the latter feels that the longi 
tudinal examination of individual cases 1s also necessary. It is inevitable that the 
application of new methods to a new typ oft experimental subject should lead to 
divergent results. Altschule in his article deals with such conflicting findings and 
interpretations in a salutary way. Mursky draws attention to the processes involved 
in hormonal action both at a brochemical and a psychodynamic level All four 
authors are aware of the frequent difficulty in assigning primacy of cause to cither 
hormonal or psychologic disturban 

is impossible to describe intelligibly the relationships between hormones 
and mentation, but it seems highly probable that important contributions to psy- 


chiatric theory and 


practice will emerge from current endeavors These will then 

have to be sensibly integrated with other approaches, for fruitful chough the endo 
} 

rine studies may prove to be, they do not promise a panacea for the ills of the world’s 


mentally sick 
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A Short History of the Relationship 
of Endocrinology to Psychiatry 


1. Cleghorn, M.D., D.Sc." 


MONTREAL, QUEBEC 


Since the endocrine glands in vertebrates have a major responsibility for concey 
tion, birth, growth, sex, and metabolism, it ts not surprising that they are also con 
cerned in psychologi processes Appreciation of the physiologic functions and in 
terrelationships of the internal secreting glands is a product of work largely of the 
last §0 year Hints that this system plays a part in psychologic development belong 
to man’s remote history, but the possible extent to which endocrine function may 
participate in mental aberrations ts a recent realization An historical review may 
show how the study of endocrinology and psychiatry have touched at many points 
in the past and seem to be converging more and more to the enlightenment of both 
disciplines 

The modern concept of the endocrines is of relatively recent origin, though 
has been practiced empirically since carly times for economic and social 
Phe effects of this operation on physical development, configuration, vor 
sex characteristics including aggressiveness were well recognized by the ancients 
Johannes Mesué (777-837), physician to Harfinu-r-Rashid of the Arabian Nights’ 
Tales, is said to have used orchitic extracts as an aphrodisiac but we the ingestion 
of other organs ts a very ancient practice, his efforts muse not be las sub 
stitution therapy but as another example of sympathetic magic, a pr f super- 
stition, Cretinism in the endemic form was recognized by Para 1490 1541), 
the peripatetic Swiss chemist physician, who associated it with lemic goitet 
Plattner (1536-1614), another Swiss, commented on the occurrence of mental ce 
ficiency with cretinism and his account is reproduced in Major's Classic Descriptions 
of Disease. This would seem to be the first observation associating endocrine disease 
with mental functions. It is of interest that the adult form of thyroid deficiency was 
not recognized tll 270 years later 

The idea of internal secretion was implied by several writers in the Middle Ag 
Thomas Willis (1621-75) suggested of the genitals that “particles imbued with a 
seminal tincture are carried back blood mass which make it vigorous and 
inspire into it a new and lively virtue.”’ Montesquicu ©1698-1755) pointed out 
that the adrenals had no excretory duct but suggested that they made the blood 
more subtle, ‘car ¢l ne s'agit pas ict de separer des liqueurs mais de les ubtiliser.’ A 
formal statement embodying the conception of internal secretion appears to hav 
been made by Théophile de Bordeau (1722-76), who in 1775 sugge ! that eacl 
organ of the body gave off emanations useful to the body He stressed the tont 


effect of gonadal secretions and their influence on secondary x characteristic 


® Associate Professor of Psychiatry, Allan Memorial Institute, McGill University, Montreal, Quebec, 





The truth contained in these speculations fell on fallow ground which only the 
ulling by experiment could render fertile 

The first experimental demonstration of an internal secretion was provided in 1849 by 
Berthold of Gottingen, who showed that the masculine appearance and behavior 
which disappeared following castration of the cock were retained if the testes were 
transplanted to another part of the body. This important contribution combined 
two of the essential technics in endocrinology, extirpation, and replacement Un- 
fortunately, it did not affect contemporary physiology and was forgotten until 
revived by Bied! in 1910. 

The foundation for the theory of internal secretions, provided by the work of Claude 
Bernard, Brown-Séquard, and Thomas Addison forms the first peak in the history of 
the endocrine glands. The term “internal secretion’ was first used by Bernard on 
January 9, 1855, when he pointed out that the liver has an external secretion, bile, 
and an internal secretion, sugar. In the same year appeared Addison's monograph, 
“On the Constitutional and Local Effects of Disease of the Suprarenal Capsules,” 
in which he described the discovery of the syndrome of pigmentation, asthenia, 
gastrointestinal disturbance and “‘feebleness of the heart's action.”’  Brown-Séquard 
followed this up with experimental removal of the adrenals in animals and con 
cluded in 1856 that they were essential to life. Further confirmation for the theory 
of internal secretions was provided in 1859 by Schiff who concluded from his ex 


perimental thyroidectomies that the thyroid has an internal secretion. Nevertheless, 


the idea took approximately 30 years to catch on, in that time being mention lonly 
by two workers, Robin and Bert, both Parisians. Bernard's other major conception, 
the fixity of the internal environment, suffered an equally astonishing delay in recog 
nition. Put forward in 1875 its profound significance was not realized for 50 years, 


when apprectated and ampitited Dy annon in fis concept of homeostasis 
! Dy 1 and lified by W. B. ¢ I tof hor t 


New endocrinologic observations occurred in rapid succession after 1870. Sporadi 
cretinism was ascribed to absence of the thyroid by Hilton Fagge in 1871, spon 
tancous myxoedema was described in adults by Gull in 1873; and postoperative 
myxoedema following upon thyroidectomy for goiter was reported by the brothers 
Reverdin in 1882. Experimental proof that myxoedema, spontaneous or postopera 
tive, and cretinism are due to thyroid deficiency was supplied by Horsely’s extirpa 
tions studies in 1885. Though this might be considered the second peak in the de 
velopmental history of endocrinology neither it nor any of the earlier sound observa 
tions can be considered as the event which aroused the interest of the medical pro 
fession in the subject of the internal secretions. The spark which lit the flame was 
the dramatic report in 1889 to the Société de Biologic de Paris by Brown-Séquard, 
who at 72 years of age made his most historic report. In it, he described the aston 
ishing rejuvenation of himself achieved by subcutaneous injections of filtered ex 
tract of dog testis. The matter of sex in Paris was no less entertaining in those days, 
and his description was met with so much contagious enthusiasm that the medical 
world woke to the possibilities of endocrinology. 

It ts a sobering reflection for high minded perfectiontsts that endocrinology was 


thus launched by a false observation, for not sufficient testosterone, which ts water 
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insoluble, could have been contained in his extract to influence a mouse much less 
aman. It also demonstrates the dithculty se often encountered subsequently in this 
field, that embraces psychophystologic aspects of the human, of distinguishing a 
truce phystologic effect from that elicited by suggestion. This tincture of the dra 
matic sometimes bordering on charlatanism dogged the trail of endocrinologi work 
for many years. It appears to be the fate of any study which involves the tntlam 
mable subject of sex that the tire of false reports is an inevitable accompaniment 
This may incinerate the ander-ltke minds attracted but also sears the honest worker 

Piychologe changes accompanying diseases of deficiency of internal secretion were 
remarked on by early observers, who noted mental deficiency in cretinism and apathy 
and sluggishness with adult hypothyroidism A remarkably clear statement con 
cerning the occurrence of psychosis in myxoedema appeared in 1888 when the Com 
mittee of the Clinical Society of London, reporting on myxoedema, stated 1 
lusions and hallucinations occur in nearly half the cases, mainly where the disease 
is advanced. Insanity takes the form of acute and chronic mantas, dementia 
or melancholia, with a marked predominance of suspicion and self-accusation 

The effectiveness of substitution therapy of myxoedema with thyroid extract wa 
demonstrated by Murray in 1891.) This ts not only the third peak in the history of 
endocrinology but also the first evidence that a hormone can effectively alleviate 
the mental abnormalities associated with an endocrine disease. Unfortunately, this 
aspect of the achievement was not sufficiently appreciated, and the possibilities of 
the participation of internal secretions in psychologic mechanisms were lost sight 


of for several decades. The scientific climate was not ripe for such development 


The first pharmacologic evidence of hormonal activity appeared in 1894 with the finding 


by Oliver and Schafer of the pressor properties of extracts of the adrenal medulla, 
which they correctly ascribed to its effect on the tone of cardiovascular musculature 
This, the fourth peak, led to the crystallization of epinephrine in 1901 by Takamine 
and by Aldrich and to the establishment of its structure, the first hormone to be so 
isolated. Stolz achieved synthesis in 1904 

The idea of disease due to hormonal excess was not widely recognized until well into 
this century, though Rehn in 1884, suggested that hyperthyromism was due to 
excessive thyroid secretion and symptoms resembling Grave's disease were produced 
by excessive doses of thyroid gland substance. Indeed, a case of von Notthafte's in 
1898 took a thousand thyroid tablets in tive weeks, which completely reproduced 
the proture of hyperthyroidism with subsidence on cessation of treatment. Green 
field's histologic studies presented in 1893 provided detatled evidence that thyroid 
hyperplasia caused exaggerated functional activity Pituitary overactivity was 
assigned by Tamburint in 1894 as the cause of acromegaly. Histologic technics wer 
used to correlate the relation of hyperplasia of the cosinophil cells of the anterior 
pituitary to this condition by Benda in 1900 and by Dean Lewis in 1905, thus estab 
lishing hyperpituitarism, About the same ume (1899), Farnaricr described mental 
disorders as Common tn acromegaly, such as slow mentality, depression and hallucs 
nation, but only §0 years later did systematic study yield confirmation in Blickens 


dorfer’s observations. An example of excessive function in still another tissue was 
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arified in 1905, with the report of Bulloch and Sequeira on the syndrome in which 
masculinization was associated with hyperplasia or adenoma of the adrenal cortex. 
This paper clinched the idea suggested by previous random cases. In the same 
year the word hormone was originated by Bayliss and Starling 

The idea of a neurohumor was also born at this ume. T. R. Elliott suggested in 1904 
that sympathetic nerves released something like adrenalin at their endings. Twenty 
years passed before the work of Loew: and Cannon established physiologic veriti 
cation for this suggestion, and 45 years passed before von Euler's chemical proof 
Strictly speaking, this type of humoral secretion lies outside the tield of endocrin 
ology. There 1s, however, good reason tor referring to it here, since adrenalin from 
the adrenal medulla and probably an adrenergic substance from the hypothalamus 
are important in the control of the secretion of ACTH by the pituitary Adrenal 
cortical hormones so released in their turn have an important rdle to play in the 
function of peripherally acting adrenalin, as Levene has shown recently. Further- 
more, the endocrine and the autonomic nervous system are inseparably associated in 
function and are the two great metabolic regulators in the process of homeostasis 

Progress in endocrinologic research in the second decade of this century was marked by 
several noteworthy publications, one chemical discovery of the first order, the de- 
scription of a new syndrome, and the development of a technic of critical significance 
which led to rapid advances in the twentics. In 1910 appeared Biedl's’ monumental 
Die innere Sekretion, Cushing's Pituitary Body and Its Disorders was published in 1912 
and marked another milestone, A discovery of first rate importance was the tso 
lation in 1914 of thyroxine, in crystalline form, by Kendall. This worker's name 
was destined to reappear two and three decades later in connection with his work 
on adrenal steroids, In the same year, 1914, Simmonds described cases of hypo 
physeal cachexia duc to puerperal infarction of the anterior lobe of the pituitary, a 
syndrome which now carries his name 

The endocrinologic world awaited new methods. Technics for studying gonadal 
function were particularly lacking. The world was titillated, to be sure, by the 
reports of Stemach and of Voronoff, which dealt with Brown-Scquar topic 
of rejuvenation Ihe former's findings that vas deferens ligature in rats led to 
Improvement in the tissues of the male genital tract was sound enough, but extra 
polation of the results to man was unjustified The work of Voronofl which mum 
plied that testis transplantation from young to old, or ape to man, made old men 
young achieved music-hall fame but not scientific confirmation. Objective methods 
were required to open new approaches. The first and basically the most important 
new technic was quictly provided in 1917 by Stockard and Papanicolaou in ther 
classic studies correlating histologic Changes in the ovary with those in the remainder 
of the genital tract in the guinea pig. Similar studies were made by Long and Evans 
on the rat in 1922 and by Allen Dotsy on the mouse in 1923. The latter workers 


applied the vaginal smear technic to the testing of ovarian extracts, thereby making 


possible the study of ovarian secretions The term estrin was applied by Parkes to 
the estrus producing hormone, Chemical isolation of two related active steroids of 
this nature 1s associated with the names of Doisy, Zondek, Butenandt, Laqueur, and 


Marrian about 1930. Progress in the tsolation of testis-derived steroids proceeded 
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concurrently. An active extract of testis was first demonstrated in 1927 by McGee 
who used Berthold’s chief criterion, maintenance of comb growth. Prevention of 
atrophy of seminal vesicles, prostate, Cowper's gland, and vas deferens in the cas 
trated rat or mouse provided alternative assay technics. The work of Gallagher and 
Koch and Laqueur and his group finally culminated in the tsolation in crystalline 
form of the hormone testosterone in 1931 by Butenandt 

Meanwhile, endocrine investigation had proceeded actively in other ticlds. In 
sulin was prepared in 1922 by Banting, Best, Collip, and Macleod, and parathormonc 
by Collip in 1925. Long and Evans in 1921 had provided evidence of growth hor 
mone in the anterior pituitary by producing gigantism in rats by repeated intra 
muscular injections of an emulsion of the gland. Hypophysectomy was successfully 
performed on a large series of dogs by Camus and Roussy in 1922, but the develoy 
ment of an approach by P. E. Smith in 1922, which precluded brain damage in rats, 
was a major technical advance. His studies revealed clearly that the gonads, adr 
nals, and thyroid atrophied in consequence, but daily prturtary implants prevented 
this~ evidence which implied the existence of trophic hormones. The elucidation 
of these involved the researches of many workers over the next ten years in which 
the names of Houssay and Collip constantly recurred 

Psychiatric observations related to the endocrines began to occur more frequently during 
this period of an accumulated tempo in hormone studies. Sound evidence tor a psy 
chologic factor in the etiology of hyperthyroidism was provided in 1921 by che 
studies of Maraién, whose many other astute observations cannot be adequately 
extolled here. Mott and Prados, in 1923, studied the gonads in schizophrenics and 
described a regression in the testis. These findings have since been contradicted and 
again confirmed and the tinal answer has not yet been achieved. Psychosis in hyper 
thyroidism was described in the English translation of Bleuler’s text book in 1925 


In the same year, appeared the first description of an abnormal mental state accom 


panying the virilizing process in a young woman duc to an adrenal tumor in which 


removal led to psychologic recovery This report was probably mor ignifiane 
than its author, the famous Gordon Holmes, realized 


The importance of the adrenal cortex to \ite was being proved finally by the extiry 


and glandular extract replacement studies of Rogoff and Stewart, Hartman, and 


Swingle and Phitiner during the late nineteen twenties The important rol th 
adrenal cortex in electrolyte and carbohydrate metabolism was worked out in the 
early thirties by Britton, Loch, Harrop, Thorn, and others, but accumulation of new 
biochemical data was so rapid that there was hardly ume and no incentive for 
psychologic observations On the whole psychiatrists, being unfamiliar with 
clinical and laboratory research, could see no relation in all this work to their own 
fields They seemed unaware of the implications which Freud h. 

much earlier when he said that endocrinology, the biologic next door neighbor 
psychoanalysis, would some day overtake psychoanalysis with its finding \ 
drome which later was to become of interest to psychiatrists was described by 
Cushing in 1932 This, though associated with a pituitary ba ophil adenoma, wa 
lue to stamulation of the adrenal cortex for a growth or hyperplasia of that tissu 


reproduced the disease In keeping with this finding, the next vear saw a relatively 
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pure preparation of the pituitary adrenocorticotrophic hormone prepared by Collip, 
Anderson, and Thomson, but lack of a convenient technic for assay and indications 
for its application impeded study at that time 

The relationship of psychoses to ternal secretions was reviewed by Hoskins® in 1934. 
This admirable survey cites pertinent literature, but it is noticeable that many of 
the reports then included would now be disregarded in favor of the evidence which 


has arisen in the last 20 years— a time during which enormous advances in the chem- 


istry of the hormones and new clinical observations have defined issues and cast new 


light on old problems. Doubtlessly, the same may be said of our opinions and point 


of view 20 years hence 

One unanticipated outcome of endocrine advances occurred in the mid-thirties 
with Sakel’s development of the insulin treatment for schizophrenia, a welcome if 
isolated therapeutic application 

The steroid era in endocrinology might be a fitting title to the thirties and forties. It 


began with biochemical advances, then extended to clinical studies, and eventually 


contributed to the understanding of psychologic phenomena. Hormones derived 


from the tesas, ovary, and adrenal were crystallised and identified. The large num- 


of steroid substances derived from the adrenal cortex include 
Phis ts not surprising when one considers that 


ber 1 some of those 


previously obtained from the gonads 
the embryologic origin of Cortex and gonads have an adjacent if not a Common origin 
In these brilliant researches, the names of Wintersteiner and Phiffner, and Reichstein 


are prominent, and that of Kendall appears again. The latter's isolation of cortisone 


was followed some 12 years after, by its application to disease states 
lecades important physiologic studies were made by Albright, Houssay, Ingle, 
Long, Thorn, and many others, while Selye was stimulating his contemporaries with 
his concept of the General Adaptation Syndrome 


In the psychiatric the ld, Hoskins and his collaborators at Worcester applied the 
An account 


During these 


methods of laboratory and clinical science to studies of schizophrenia 
of these painstaking, ground-clearing studies and associated data 1s contained in his 
Biology of Schizophrenia. How well he uprooted the stumps from this fertile ground 
can be seen in this account and in the emergence of the important studies of Hoagland 


and Pincus since 1940. Meanwhile, Gjessing was conducting his claborate invest 


gation of periodic catatonia, demonstrating the onset of mental illness with changes 
Interpretation of these data ts only becoming possible in the 


im oitrogen balance 
light of advancing knowledge of hypothalamic-pituitary-adrenal cortex interrela 
tionships. In one of the earliest applications of this era’s technics to psychotics, 
Hemphill and Reiss found evidence in 1942 that one effect of ECT and leucotomy was 
stimulation of the preuitary and adrenal cortex 

Piychoses associated with adrenal cortical dysfunction were reported in the thirties by 
Broster in the adrenogenital syndrome with dramatic cures following adrenalectomy, 
Cases of Cushing's syndrome with psy- 
Maclay, Stokes and Russell felt 

At the opposite end of adrenal 


but his observations were largely ignored 
chosis were reported with increasing frequency. 

there was more than coincidence in this association 
function, adrenal insufficiency, there appeared an increasing number of papers de 
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scribing the concurrent existence of mental aberrations in Addison's disease. Similar 
reports had appeared sporadically over the previous 50 years but had not attracted 
much attention. A paper by Engel and Margolin in 1941 drew attention to the high 
incidence of neuropsychiatric cases in a series of 25 patients with this malady 

The fuse which was to result in the ACTH cortisone explosion had been lit long 
since. It sparkled briefly in 1943 with the first demonstration by Browne of stimu 
lation of the human adrenal cortex, by Collip’s corticotrophin, and the work of 
Prados and Feindel, which showed that it prevented experimental cerebral edema, 
and caused EEG changes in cats. The technical advance that made rapid progress 


possible was the development of an assay of ACTH by Sayers based on the depk ton 


of adrenal ascorbic acid. The Armour Company began producing ACTH, and in 
1947 Thorn and Albright showed that it stimulated all the known functions of the 
adrenal cortex. In the next year Hench and Kendall detonated the scientific powder 
keg with the announcement of the remarkable therapeutic effect of ACTH and the 
adrenal steroid, cortisone, in arthritis, which Merck and Company soon produced 
in sizable amounts 

Psychiatric interest was aroused by the endocrinologic side effects of administration of 
these compounds. These included: euphoria, mania, depression, and schizoatlec tive 
like states, in face all the clinical pictures which had been described for naturally 
occurring hypercorticalism and other endocrine states. Never before had the psychi 
atric world been so alerted to the implications of endocrinology for psychiatry, an 
interest which promises to be sustained by work in progress. Elsewhere the author! 
has summarized the field in some detail. In other pages of this issue accounts of some 
of the pertinent current work in this field may be found. Reference should also be 
made here to the magnificent summary of the place of hormones in the behavior of 
various species by Beach® and the recent Ciba Sympostum® on Behavior and Sterond 
Administration. Two phenomena also warrant mention as part of the Composit 
picture of the endocrinologic endeavors of the last 15 years. One ts the development 
and stamulating influence of Selye’s’ ideas of adaptation and discases of adaptation 
The other is the growth and increased interest in psychosomatic medicine which 
secks to understand and explain the interrelationships between mind and body, a 
realm influenced by hormones. 

In this short account of the historical aspects of the relatronship between endo 
crinology and psychiatry it may be asserted that undue emphasis has been placed 
on the physiologic and chemical observations. If an excuse ts necessary, it may b 
pleaded that they have historical priority. But like the variations on a musical 
theme, one hears again and again the emergence of important clinical notes through 
the cadence of the chemists and the polyphony of the phystologist These point to 
the subject that all this discussion and experimentation is about, namely, the under 


standing of the whole man 
BIBLIOGRAPHY 


Health aad D 


) Bieor, A nner mn, V han and Schwarz 


RELATIONSHIP OF ENDOCRINOLOGY TO PSYCHIATRY A. Cleghorn 





& G. P. CLINTOS 


may 1953 INTERNATIONAL RECORD OF MEDICINE 





Some Considerations of Adrenocortical Physiology 


in Relation to the Psychoses 


Hudson Hoagland, Ph.D, Se D.* 


SHREWSBURY, MASS. 


at the Worcester Foundation and at the Worcester State Hospital 
have lied the adrenocortical physiology of male psychotic patients at the Wor 
cester Stat Hospital over the Past ten years We have found that, on th 
unde ! tiny and fasting conditions, the patients’ urinary XCrCtion py 
substan reflecting adrenocortical function display differes from tho 


. 


normal men of the same age rang 


Fable | shows data on two different age groups of normal men and schizophren 
men. The controls were healthy volunteers obtained from the Community at larg 
by contacting church, factory, club and fireman groups. They came to the Wor 
State Hospital for our experiments and were paid for their time Ihe controls wet 


interviewed 


by a psychiatrist or social worker and those with a history of psychiatrn 
illness were excluded from the study. The patients used re all diagnosed as schizo 
phrenic at the time of the study by psychiatrists ; Worcester State Hospital 
In cases of controversial diagnoses, the patients were excluded from the tests. Cat 
was also taken to climinate patients and controls with observable organic alin 
No attempt was made to select patients according to the subclasses of schizophrenia 
The 20 39 year group originally studied averaged two and one-half years of hos 
pitalization range |] month to 11 years Phe 40-60 year group averaged ears of 
hospitalization (range 1! years to 29 years 

From Table I we see that both the younger and oldet grouy how differen 
between schizophrenics and normals in urine rate, and in rat # excretion of 17 
ketosteroid, inorgant phosphate, potassium, sodium and“ cortin The lymphocyte 

vel is the same in the two younget groups, but is significantly lower in the older 
patients compared to the older normals. Eosinophils were not counted in the younger 
group but in the older group the level of cosinophils in the patient only about 
half that seen in controls of the same age rang This finding confirms that reported 
by others? who have found lower levels of cosinophils in schizophrenic patients 
than in normal controls. The data extend our earlier reports on the 20-39 year 
groups. Because of many more observations included in Table [in contrast to « 
earlier publications of data on this same group, significant differen 


teroid and potassium excretion are apparent that were not previously in evid 


za 


The patients excrete more urinary water and more sodium isplay a significant 


reduction in corticoid output While the orticoid were ‘ ! 1a neutral t 
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lucing lipids we have also shown a comparable reduction in schizophrenics when we 
measure corticoids as formaldehydogenic steroid’? either after acid hydrolysis ot 
following treatment of the urines with glucuronidase. The younger schizophrenics 
Table 1) put out only 76 per cent of the corticoids of the younger normals and the 
older patients put out 85 per cent of the corticonds of the older normal group P< 0.005 
for both differences These direct measures of corticonds indicate a mild hypo 
adrenalism in the schizophrenic patients which is more pronounced in the younger 
paticnts The excessive loss of sodium and urinary water is consistent with this 
finding although the patients also tend to lose somewhat more potassium than do 
the normals. Sleeper'® has reported an excessive passage of urine on the part of 
schizophrenic patients similar to that shown in Table | This abnormal loss of 
water and sodium may, of course, involve factors (including psychologic factors) 
other than the adrenal in the patients’ group. The patients’ diuresis may be a result 
of disturbance of control of water metabolism by the antidiuretic hormone of th 
posterior prtuitary and the loss of sodium and potassium may be a mere flushing out 
of thes lectrolytes by the flow of urin Ie is of interest, however, that mmorgant 
phosphate 1s excreted less by the patients than by the control This low resting 
phosphate excretion by the patients is in sharp contrast to the ex ive excretion of 
phosphate we have demonstrated them to show'®:'® compared to normals, int 
sponse to injected ACTH, to injected adrenal cortical extract and to ser 

From the 17-ketosteroid data, one might conclude that the patients are hyper 
adrenal in contrast to the evidence obtained from our direct Corticoid measurements 


Phe younger normals’ excretion of 17-ketosteroids 1s 77 per cent that of the younger 


paticnts, and the older normals excrete 72 per cent of the 17 ketosteroids of the 40 60 


vear group. We have previously published evidence'* showing that excessive diuresis 
produced by drinking large quantities of water does not increase the rate of excretion 
of 17-ketosteroids so that the paticnts liuresis ts not a factor in their enhanced 
output of 17 ketosteroids 

lable I shows consistently lower values for all the urinary measures in the older 
group: of normals compared with the younger group of normals and these results 
are consistent with data we have reported clsewhere.'7)'’ Lower values of these 
urinary variables in the older schizophrenic group in contrast to the younger schizo 
phrenics are also seen from the table 

The data indicate that schizophrenic patients compared with normals may be 
leficsent in the production of steroids regulating the retention of sodium and are 
ertainly deficient in overall corticosteroid output. The precursors of 17-ketosteroids, 


on the other hand, are produced in excess by the patient group 


The low values of resting eosinophils have been interpreted by Altschul to 
indicate a continuous over-production of Tl-oxysteroids but this clearly ts not the 
ase as may be seen from the subnormal corticond production of the patients in 
Fable T confirming our earlier publications." The resting levels of cosinophils ar 
regulated by various factors most of which are not understood The assumption 
that the low value ts duc to an overall excess production of Ll-oxysteroids ts clearly 


untenable although the possibility that some unusual type of cosinophil-lowering 
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steroid may be produced in excess by the patients cannot be ruled out. 


Romanoff et al!! in our laboratory have described a system of chromatograph 
analysis of urinary steroids. The chief features of this method now routinely in use 
are: (a) glucuronidase hydrolysis followed by methylene chloride extraction and 
separation of a crude neutral lipid, (b> fractionation of the neutral lipid by silica gel 

hromatography into three major steroid’ cluates and (c) paper partition chroma 
tography of the three major ‘steroid’ fractions conducted so as to effect a lequate 
separation of the Component mixtures. From these procedures 35 substances having 
typical steroidal color reactions or other spectrograph i characterisu have heen 
obtained from human urine samples 

Romanoff and her group have to date analyzed 48-hour urine samples on a pool of 
four normal men (mean age 24 years), and a pool of four normal women mean ag 
24). They have analyzed individual urine samples on six male schizophrenic patients 
mean age 32) and on two female schizophrenics with breast carcinoma aged 64 
and 54). In the last two cases urinary steroids were determined before total adrenale: 
tomy and again post-operatively when the patients were being maintained on corti 
sone. It is premature to draw conclusions from these few cases but the preliminary 
data show that while most of the 35 substances (29 of them) are present in all the 
samples, one substance ts present in all schizophrenic samples and absent in both 
normal pools, and another ts absent in all schizophrenics but present in the normal 
sample In addition, several of the substances are fourd to be present much more 
often in normal samples and several other substances are found much more often in 
samples from the patients. Complete structural identification has as yet been made on 
only 8 of the 35 substances and quantitative determinations have not been possibl 
except for a few of them, It ts interesting that the two adrenalectomized patients ex- 
creted approximately the same total number of steroid metabolites post-operatively 
on cortisone as they did before adrenalectomy. There were, however, several distinctly 
different compounds in cach case replacing some of those excreted preoperativels 
Evidently the gonads together with metabolites produced from cortisone Can main 
tain much of the pre-adrenalectomy excretion pattern 


From Table T and from the chromatographic data we sce evidence of qualitative 
and quantitative differences in steroid metabolism of schizophrenic patients com 
pared to normal persons. In this connection we might also cite our finding of a 
markedly subnormal production of non-ketonic steroid substances by schizophrent 
subjects who at the same time excrete an abnormally high ourput of 6 ketosteroids, 


especially found in carly morning urine samples 


ADRENAL STRESS RESPONSES OF PATIENTS AND NORMALS 
Elsewhere '®:'* we have described the use of a battery of three stress tests and a 
fourth test involving the injection of 25 mg. of ACTH to compare adrenal responses 


of psychotic patients to those of normal controls. The stress tests wer 1 Exton 


Rose glucose tolerance test, (2) the operation of a pursuit-meter for one hour, 3) the 


plaving for an hour of a pinball game in which scoring ability was controlled by the 


may 1953 INTERNATIONAL RECORD OF MEDICINE & G. PL CLENTOS 





experimenter unbeknown to the player in such a way as to build up a frustrating 
experience as the game progresses 

Each test was taken in the morning, the subject omitting breakfast. Control 
urine and blood samples were obtained before the test and experimental urine and 
blood samples were taken 15 minutes after the test which lasted one hour and again 


two hours and 15 minutes later. | ymphocy te and cosinophil counts were ma le on 


the blood samples and the urine samples were analyzed tor the constituents listed in 


Table 1. The data of Table I were, in fact, obtained from the pre-test control samp! 
We have examined the changes in all the vartables in Table T separately tollowing 
the stresses and the injection of 25 mg. doses of ACTH. These results have been plotted 
as per cont changes of cach post-stress factor for the two post-stress samples from the 
individual's control urine and blood samples * We have not found pet nt 
changes in cosinophil or lymphocyte counts to differentiate between normal and 
schizopht ne patient groups in these four response test and this ts ar from out 
plots We also have not found per cent changes in corticoid P as neutral 
reducing lipid to differentiate between the groups. Pet nt in 
of 17-ketosteroids, uric acid, sodium and potassium are, on the 


in all our tests in the case of the patients, The patients show a mark 


percentage in the output of urimary phosy hates in all four tests whl normal 


show or no chang Thus the adrenal s respon to ACTH of the two 
groups at iwoiticantly different Pwo independ groups of investigators hav 
contirmed our tinding ( ( responses and response to AC TH on the part 
of psychotic patients 

We have found it Conventent to summarize the impa 
terms of an over-all measure of adrenal responsivity which | ferred to as the total 
response index abbreviated TRI This is the mean pet hange, from pre-test 
control values, in post-stress samples of 17 ketosteroids, sodium, potassium, urt 
acid, corticoids and lymphocytes PRI values for schizophreni iverage 
much less than those of normals for the same stresses or for inj AC TH 
The reader ts referred to our publications for detatls of these studs * Quanti- 
tative comparisons of TRI values for the three stresses and for ACTH injection has 
led us to the view that the adrenal cortex 1s relatively unresponsive both to endog 
enous and to injected ACTH and to approximately the same degree in schizo 
phrenic patients 20-40 years of age.'* Interesting differences between the younger 
group of patients and the older group have emerged in these set hut 
space precludes a discussion of these differences here. The t u pon 
sivity of the patient group is not corrected by feeding th oO ind 
vitamin-rich diet for a two week pertod.'® Nor does it seem to be a prog 
duration of hospitalization. We have found! hospitalized psychoneurots 
entirely normal adrenal responses to injected ACTH as measured by per cent changes 
of the factors listed in Table I 

The higher the TRI value following test infections of 25 mg. of ACTH, the better 
is the patient’s prognosis when he is subsequently given clectric shock treatment 


We have not found the administration of either cortisone or ACTH to be beneficial 
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to schizophrenic patients. From our metabolic studies we would hardly expect 
them to be since ACTH merely accentuates an abnormal response pattern and corti- 
sone is only one of a number of steroids produced by the adrenal; there is no evi lence 


that it 1s not produced in adequate amounts in our schizophrenic patients 


DISCUSSION 


Our data indicate abnormalities of steroid metabolism in schizophrenic patients 
and these abnormalitics may well apply to other psychoses. We have some evidence 
of reduced responsivity of the adrenal in women suffering from involutional psy 
chosis? and Hemphill and Reiss, while confirming our results on schizophrenics, have 
also presented evidence of reduced adrenal responsivity in relation to other forms of 
psychosis. Our data show a correlation between psychosis and adrenal cortical 
abnormalities but they do not prove that the adrenal disturbances cause the psy- 
chosis. The abnormalities may well be a result of the psychosis rather than a cause. 
On the other hand it 1s well known that overactivity of the adrenal in some cases 
of Cushing's syndrome and prolonged over-dosage with ACTH or cortisone of 
patients hitherto non-psychotic may produce psychotic behavior.*:* Allen and 
Broster have reported the relief of psychosis diagnosed as schizophrenia following 
the removal of one over-active adrenal.' It is quite possible that the over-production 
of some steroid substances and under-production of others may produce psychosis 
especially since we have found’ evidence of modification of Conduction rates of nerve 
impulses in the central nervous system of rats in relation to the action of some ad- 
renal steroids 

The testing of the hypothesis that aberrant adrenal steroidogenesis may produce 
psychosis is difficult. As mentioned above our unpublished studies of totally adres 
nalectomized schizophrenic patients indicate that administered cortisone produces 
an excretion pattern only a little different from that displayed by the patients pre- 
operatively Thus total adrenalectomy with cortisone maintenance might not 
modify psychosis resulting from aberrant adrenal physiology since the enzymes 
active in steroid metabolism would not be changed and might continue to produce 
from cortisone metabolites of a deleterious nature This matter is being studied 
now by the use of substances other than cortisone for the maintenance of adrenal 
ectomized patients 

As our analytical procedure makes possible the specific qualitative and quantitative 


delineation of all of the steroids produced by normal people in contrast to psychotic 


patients we hope ultimately to be able to clarify the relationship of the adrenal 


cortex to psychosis 


SUMMARY 


This paper reviews investigations of the adrenal physiology of schizophrent 
patients in contrast to that of normal control subjects as carried out in studies at 
the Worcester Foundation over the past decade. The evidence indicates certain 


qualitative and quantitative differences in steroid metabolism in the psychotic popu- 
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lation and also relatively lower stress responsivity of the adrenal to both endogenous 


and to exogenous ACTH. The relation of these adrenal abnormalities to psychosts 
is discussed 
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Adrenal Function in Some Psychiatric Disorders 


Mark 1). Altschule, M.D.* 


BOSTON, MASS 


Evaluation of the status of the adrenal cortex 1s of interest In paticnts with mental 
and emotional disorders in view of the evidence brought forth in the last decade 
that (1) the adrenal cortex 1s activated during emotional ups t in normal persons, 


and (2) adrenocortical hyperactivity causes mental changes 


One method of studying adrenocortical function is by means of observations on 
the blood leukocytes The lymphocyte count shows no consistent pattern of change 
in manic-depressive, involutional, and schizophrenic psychoses How 
covery from these psychoses 1s associated with an increase in the number 
lating lymphocytes. Electroshock treatments, insulin treatments, and injections of 
typhoid vaccine cause significant falls in the blood lymphocyte count; successive 
electroshock treatments have progressively less effect in this respect The d ase 
in blood lymphocyte count that occurs after shock treatments resembles that seen 
in normal persons and schizophrenic patients after the injection of adrenal cortical 
hormone It has been stated by a few authors that the decrease in blood lympho 
cyt following the injection of adrenocorticotrophic hormone ts smaller than 
normal, buc this has not been confirmed. In contradistinction to normal subjects, 
some schizophrenic patients may show no lymphopenia after mental stress, although 
feciding what ts or is not stressful in such patients may be difficult; in some clinics 
normal degrees of lymphopenia were reported to occur with stress. In normal 
subjects the ingestion of glucose causes an immediate fall in lymphocyte count, the 
level of the latter varying inversely with the blood sugar concentration. Schizo 
phrenic patients also show this reaction. Some authors have stated that schizo 
phrenic patients show less change than do normal persons. However, this finding 


suggests only that glucose metabolism is abnormal 


Many studies have been made on blood eosinophilic leukocytes in patients with 
manic-depressive, involutional, and schizophrenic psychoses. It was noted half a 
century ago that cosimopenta was common in these disorders and that remission was 
often accompanied or preceded by cosinophilia; subsequently, many authors also 
made observations on the blood eosinophilic cell count in mental disease and found 
normal or low valucs. In some patients, almost without exception patients with 
chromic schizophrenia, the counts are clevated; interpretation of the latter findings 
must take into account the high incidence of infestation with intestinal parasites 
in patients hospitalized for long periods of time in some localities. Moreover, older 
methods for counting cosinophils were highly inaccurate, normal or low values are 
found when the direct method of enumeration is used. Epinephrine, insulin coma, 


adrenal cortical hormones, and adrenocorticotrophic hormone cause decreases in the 
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eosinophil counts in the psychoses studied that are to be expected in the presence of 
physical stress; emotional stress acts similarly The tinding of some authors that 
an abnormally small degree of cosinopenta occurs after the injection of adrenocorts 
cotrophic hormone in schizophrenia ts not im accord with the observations of our 
own laboratory and that of some other authors. When shock treatments are given, 
the degree of cosinopenia becomes progressively less with successive treatments. In 
patients recovered from the psychoses discussed here, the blood cosinophilt cell 
count is usually increased significantly above the level found before treatment. The 
reported findings suggest increased adrenal cortical function in mental disease but 
do not show whether it ts primary or secondary 
Blood clotting may be abnormal in patients with manic-depressive, involutional, 
and schizophrenic psychoses. No consistent pattern of change in platelet count has 
been described in these psychoses. The bleeding tame has been reported as shortened, 
a possible effect of vasoconstriction. The clotting time of whole blood ts normal ot 
accelerated; a few discrepant reports of slowed clotting times have also appeared 
The clotting time of recalcified plasma ts likewise accelerated, it ts further accel- 
erated by electroshock treatments Thrombin concentration of the blood ts in 
creased, and the fibrinogen content is normal or high; accessory factors have been 
inadequately studied The prothrombin concentration is normal or occasionally 
slightly diminished. It is evident that an undefined tendency toward accelerated 
clotting of blood may exist in psychotic patients, of interest in this respect ts the 
well known face that epinephrine accelerates Clotting of blood in man as well as tn 
other mammals. Presumably the abnormalities of clotting that occur in the psy 
choses under liscussion reflect an mecreased production of epin phrin F octated 
with emotional upset However, changes in clotaing cannot | ort with 
overt evidences of excitement or tension 
Studies of urinary excretion of 17- and other ketosteroids, if interpret 
should throw light on the state of the adrenal cortex in mental disease rc urinary 
output of 17-ketosteroids is normal or increased. Some low values have been rr 
ported, but reas probable that such low values are merely an indication of the mal 
nutrition or other depletion commonly found in psychotic patients. A good hospital 
regimen by itself may cause increased output of 17-ketosterord The Worcester 
group found a disturbance in the day-night ratio of excretion, a similar change may 
occur in any chronic tlness. Emotional stress is reported to increase 17-ketosteroid 
excretion less in schizoy hrenu patients than in normal subjects; as has been empha 
sized previously, estimation of what is emotionally stressful in schizophrenia ts not 
always accurat Various effects are reported after ingestion of carbohydrate and 
injection of adrenocorticotrophic hormone, in our own experience, adrenocortico 
trophic hormone caused a normal increase in the output of 17-ketosteroids. Fever 
also causes a normal increase in the excretion of 17-ketosteroids in schizophrenia 
Single electroshock and insulin treatments raise the output, at least during the early 
pare of a course of treatment. When single determinations are made before and after 


a course of electroshock therapy, varying results are obtained. When, however 


’ 


daily measurements are made during the course of insulin or electroshock therapy, 


the usual finding is a decrease in output with definite recovery and varying results 
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in other cases, discrepancies occur in the literature, however. The effects of lobotomy 
are difficult to interpret in view of the changes in nutritional status that occur after 
the operation 

The finding of normal or increased excretion of 17-ketosteroids in most psychouc 
patients is remarkable when the high incidence of malnutrition and the common 
occurrence of testucular atrophy are taken into account. It ts also remarkable that 
clinical improvement 1s often associated with a fall in the output, despite increases 


in weight and improvement in nutritional status 


Studies of urmary corticoids in patients with the psychoses under consideration 
here yield varying results in the hands of different, or even the same, authors, this 
is Not surprising in view of the generally unsatisfactory results obtained with the 
test. Reported rises in corticond excretion in schizophrenic patients after the in- 
gestion of carbohydrate, or the injection of adrenocorticotrophic, or adrenal corti al 


hormones are the same as those in normal subjects 


A review of all the physiologic changes seen in mental disease indicates that the 
adrenal cortex 1s hyperactive in many patients with manic-depressive, involutional, 
and schizophrenic psychoses. The reported changes that suggest adrenal cortical 
hyperactivity are (1) impaired glucose tolerance, (2) cosinopenta, (3 insulin re 
sistance, 4) increased tendency toward glycogen formation, (5) negative nitrogen 
balance, (6) ketonemia, (7) creatinuria, (8) hypercholesterolemia, (9) relatively 
high 17-ketosteroid output, (10) excessive phosphaturia, (11 reversal of day-night 
urinary volumes, (12) increased urimary excretion of uropepsin. In our own clinic, 
numbers 1, 2, . , 9, and 10 have been corroborated; the others have not been 
studied here. Hirsutism and acne are clinical changes pointing in the same direction 
Also to be included 1s possible water retention reported by several authors to occur 
at the onset of a psychosis. Against the concept that the adrenal cortex 1s hyper- 
active is the evidence, in patients tl for years, of a salt-losing syndrome and of re 
tarded water diuresis; the sweat sodium concentration 1s high in such instances. 
These latter findings do not constitute a serious objection to the concept, since many 
types of cerebral disease may cause salt-losing syndromes; morcover, there 1s much 
evidence that salt retention in normal subjects given adrenocorticotrophic hormone 
is a transitory phenomenon, lasting a week or two and followed by a spontaneous 
diuresis 

There 1s no conclusive evidence to indicate whether the changes found are due to 
hyperactivity of the adrenal cortex per se or to a change in reactivity of enzyme 
systems in peripheral tissues that are controlled by adrenal cortical hormones. In 
addition, there 1s at present no means of ascertaining whether the observed changes 
are the cause or the effect of the psychoses. In respect to the latter problem, there 1s, 
on the one hand, evidence that emotional stress activates the adrenal cortex in 
normal subjects and, on the other hand, the fact that adrenocorticotrophic hormone 
or cortisone may Cause psychosis in normal persons. It is probable that the changes 
in adrenal cortical activity seen in psychotic patients are both cause and effect of 


the disease, this statement ts not intended to imply any belief that adrenal cortical 


activity is the primary or most important cause of the psychoses here considered 
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Changes indicative of adrenocortical hyperactivity in the psychoses discussed 
here are found with regularity only in patients with untreated psychoses of recent 


onset, t.¢., within weeks or months. With increased duration of the psychoses, the 


evidences of adrenal hyperactivity wear off There is no information that might 


establish whether activity of the adrenal cortex diminishes or whether the peripheral 
enzyme systems become depressed. However, when adrenocorticotrophic hormon 
is administered, both the adrenal cortex and the peripheral enzymes res} ond norm 


ally in new and chronic cases 


ADRENAL CORTICAL REACTIVITY IN SCHIZOPHRENIA 


The question of adrenal cortical reactivity in schizophrenia has aro 
discussion Reports from the Worcester group sug ge sted that the adres 
specifically under-responsive in patients with schizophrenia. It is ne 
criticize this work on various grounds: (a) Other workers, including ours¢ 
Il count or in 


Ives, have 


not found the same abnormally small changes in blood cosimophilt 
hizo 


acid 


this 


17-ketosteroid excretion after injection of adrenocorticotrophic hormone in 
phrenia; (b) although all authors find a smaller than normal increase in uri 
excretion occurs in schizophrenic patients given adrenocorticotrophic hormone: 
finding is common in chronic illnesses of any type, (c) proponents of the concept of 
hypoactivity used an index derived from bio-chemical measurements arbitrarily 
chosen and weighed; (d) the data of the proponents of the concept actually show 
excessive rises in blood sugar and in urinary phosphate in schizophrenic patients 
given adr nocorucotrophic hormone, findings that we have been able to corroborate, 
(e) the conclusion that the adrenal cortex in schizophrenic patients does not respond 
normally during emotional stress 1s not valid without a demonstration of whether 
the test conditions actually constituted a stress to the psychotic patients 

The total available evidence indicates that the adrenal cortex in psychoses, in 
cluding schizophrenia, is usually normally reactive. At times it may even be over 
reactive in relation to carbohydrate metabolism, When diminution in the degre 
of responsiveness to one or another test of adrenal function ts found in schizoy hrenta, 


it resembles that seen in any chronic debilitating disease 


Tit ADRENAL CORTEX IN SHOCK THERAPIES 


The first insulin or electroshock treatments given to a patient stimulate th 
as shown by (1) hematologic changes, (2) increased excretion of urte a 


4) water retention, (4) increased excretion of 17-ketosteroids )) worsening of 


cortex 


carbohydrate tolerance. It ts of interest that this phase of shock treatment may be 
associated with what clinicians call ‘activation of the psychost 

As additional treatments are given, the adrenal re sponse decrea 
of a course of therapy adrenal function in patients who improve 1 cased below 
that found before treatment, as shown by (1) hematologic chang 2) frequent 
improvement in carbohydrate tolerance, (3) relative or absolute d ases in 17 


ketosteroid excretion. Oservatio s made on animals at this stage t al moderate 
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degrees of adrenal atrophy. Patients not improved after shock therapy usually show 
no definite evidence of decreased adrenocortical function; indeed, in some instances 


the adrenal cortex may be more hyperactive than formerly 


The question naturally arises whether other means of depressing adrenocortical 


function might be effective in treating psychoses Administration of steroid hor- 
mones depresses the adrenal cortex in normal persons; scanty available evidence 
indicates that it is difficule to depress adrenocortical activity in this fashion in pa- 
tients with severe psychoses. However, patients with illnesses of moderate severity 

that is, mild manic states or depressions, or carly relapses after remission induced 
by shock therapy~-may benefit from the use of steroid hormones such as testosterone, 


progesterone, or pregnenolone 


ADRENAL CORTICAL HYPERACTIVITY IN THE ETIOLOGY OF PSYCHOSES 


The occurrence of adrenocortical hyperactivity carly in the course of certain psy 
is of particular interest, since stimulation of the adrenal cortex by means of 
There is no 


choses 
adrenocorticotrophic hormone may cause psychosis in normal man 
information at hand that defines the metabolic disturbance responsible for the psy 
chosis produced under these circumstances; similarly, data that might explain how 
a metabolic disturbance can affect thinking are completely lacking A major dith- 
culty is that little is known about how the brain makes thoughts. Much of the 
difficulty will be overcome in time through accumulation of data on metabolism of 
the brain and on the physiology of thinking. For the present, it may be stated that 
available evidence shows that the rdéle of adrenal cortical hormones in the etiology 
of manic-depressive, involutional, and schizophrenic psychoses ts not a central one: 
adrenal cortical hyperactivity probably has some, but only secondary importance in 
the development of thes« psychoses, and little importance in their maintenance over 
a period of years. Moreover, psychoses of other types, t.c., those caused by anoxia, 
myxedema, hypoparathyroidism, fever, prolonged lack of sleep, and the action of a 
varicty of pharmacologic agents, will probably be found to differ bio-chemically 
from the idiopathic psychoses and may exhibit few or no physiologic features of 
adrenocortical hyperactivity. This ts demonstrably true of psychoses due to cerebral 


vase ular disc asc 


ANOREXIA NERVOSA 


For a time in the past, anorexia nervosa and panhypopituitarism were often con- 
fused. Careful clinical studies revealed distinguishing features in the two conditions. 
However, some authors continued to regard anorexia nervosa as a form of secondary 
panhypopiturtarism. There is little doubt that thyroid and gonadal failure in an- 
orexta nervosa are owing to failure of the anterior lobe of the pituitary gland to 
release trophic hormones for these glands, but the same is not true for the adrenal 
cortex 

The common tinding of decreased urinary excretion of 17-ketosteroids in patients 


with anorexia nervosa has led many workers to conclude that decreased adreno- 


may 1953 INTERNATIONAL RECORD OF MEDICINE & G. P. CLINTOS 





cortical function ts present in that disease. However, the 17-ketosteroid output may 


be in the normal range in anorexia nervosa. Itis known that starvation often causes 
a marked diminution in excretion of these steroids, in clinical practice it ts Common 
to find similar decreases in patients with emaciation caused by a variety of diseases 


Although the literature contains a report of decreased corticoid excretion in one 


patient with anorexia nervosa, no such finding was observed in all others reported 


The occurrence of decreased excretion of 17-ketosteroids and normal or even increased 


} keto 


outputs of corticonds suggests that the transformation of corticoids into. | 
steroids ts impaired in anorexia nervosa, Hepatic disease may cause this phenomenon; 
the development of hepatic dysfunction in starvation is well known. It is probable 
that the decreased 17-ketosteroid excretion that 1s often found in anorexia nervosa 


has been misinterpreted. In one patient studied in our laboratories before and after 


lobotomy, the caloric intake increased greatly, and the urimary 17 
These findings corroborate carlier observations by others 


ketost roids rose 


toa level high for her age 
on the effects of lobotomy; other observers have also found that increased calori 
intake raised the 17-ketosteroid output markedly in anorexia nervosa 

The finding of anormal Keppler test in anorexia nervosa also cules out the possible 
occurrence of adrenal insufficiency in this condition. The normal cosinopenic re 
sponse to adrenocorticotrophic hormone that occurs in anorexia nervosa ts also sig 
nificant in this respect. The cosinopentc response to epinephrine was in the normal 
range ina patient studied here and found to be slightly diminished ino another 
reported clsewhere 

The glucose tolerance test may or may not be abnormal, starvation is a factor 
since a normal test may be found after lobotomy when the patient takes a high car 
bohydrate diet At any rate, the variable results of the teste do not support the 
concept that there ts adrenal insufficiency in anorexia nervosa 

It 1s evident, therefore, that anterior-pituitary-adrenocortical function is not di 
pressed in anorexia nervosa, if anything, the tendency toward lowered cosinophili 
cell Counts in some reported cases and the development of hirsutism in most of them 
suggests that the adrenal cortex is hyperactive Phe clinical improvement that may 
follow lobotomy ts not caused by or even associated with improved adrenocortical 
function There is good evidence of impairment of other endocrine organs in ano 
rexia nervosa, the physiologic picture is therefore identical with that found in ex 
perimental starvation in animals, t.c., atrophy of all endocrine glands except the 
adrenal, Certainly there is nothing to indicate that adrenocorticotrophic or any 


other known hormone should have a specific effect in anorexia nervosa. The fact that 


only a minority of patients with the disorder improve when given cortisone of 


adrenocorticotrophic hormone suggests that the apparent effect of these substance 


IS NOT a sped ithe one 
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Investigations into Psychoendocrinology 


M. Ress, M.D., D.Se.* 


BRISTOL, ENGLAND 


ENDOCRINOLOGY IN PSYCHIATRIC RESEARCH 


The psychiatrist, submerged in a multitude of symptoms, theories, hypotheses 
and traditional opinions, is mostly unaware of the great progress made in endo 
crinology during the last 20 years. Dealing with endocrinologic disturbances, he 
thinks mainly of extreme cases such as Grave's disease and myxoedema, or Addi- 
son's disease and adrenal cortex tumour, ct He overlooks the great number of 
intermediate states and borderline disturbances which often accompany psychosis 

When investigating the endocrine state of psychiatric patients in the past, either 
unrcliable methods have been used, and then endocrinologic relations claimed and 
therapies advocated on the basis of results which were not statistically significant, 
or reliable but very crude methods were used which, of course, did not give any 
significant result either. Suitable methods, even yet, are not widely used. Great 
changes are taking place at present in the application of endocrinologic research 
methods in psychiatry. Methods are being gradually introduced which permit us 
to measure hormone quantity and hormonal action in a much more precise way 
than was hitherto possible. The hormone content of body fluids is being investi 
gated and one tries to investigate more directly the function of ductless glands on 
psychiatric patients 

Establishment of specific and exact endocrinologic investigation methods for 
mental patients and the right conception of the neuroendocrine relationships should 
provide us with some essential pathophysiologic explanations for the development 
of some mental diseases. Once one becomes aware of how deeply hormones can 
influence psychologic phenomena and how on the other hand the psychologic phe 
nomena can influence the total workings of the ductless glands, psycho-endocrinology 
will become in psychiatric research a much more recognized branch than it ts at 
present 

Disease ts not a static condition and the neuro-endocrine re lationship is constantly 
changing. The chief disturbances may be either in the endocrine system or the brain 
function, but cach of these can cause secondary disturbances in the other, and this 
in turn can be reflected back upon both endocrine and cerebral behavior, in a complex 
vicious circlh 

Such conditions are difficult to analyze. One disturbance, for example, may start 
with a severe psychic trauma, which, by suppressing the secretion of gonadotrophin 
in the anterior lobe of the pituitary, causes amenorrhoea~-an outward expression 


of the estrogen deficiency which also results in changes in the brain circulation 
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These in turn may produce various psychopathologic developments together with 


scl other physical changes, such as adiposity Acute infectious diseases such as 
scarlet fever-—-in which the adrenals are often severely affected -may, through 
adrenocortical depression, or later compensatory hyperfunction, result in mental 
changes; while it is well known that hypotunctional and hyperfunctional states of 
the adrenal cortex are of considerabl importance in the development of some psy 
chopathologic states 

Environmental conditions such as starvation or stress can produce endocrine dts 
turbances” generally, but not always, transient- associated with, and probably 
causing, changes in cerebral function. It is dithcult to think in terms of primary and 
secondary phenomena when investigating a psychopathologic endocrine problem, 
since the problem ts only confronted when the pathologic process has already pro 
gressed and a vicious circle has developed 

Successful therapy may interrupt the sequence of these disturbances, producing 
some changes, for better or worse, in the condition of the patient, and providing a 
fresh starting-point for further attack 


Innumerabl attempts have been made in the past to influence psychiatry 
ly and 


dis 


turbances by means of hormones, which have often been used indiscriminat 
without endocrinologic investigation of the patient, in the « xpectation of miraculous 
results which rarely occurred. Hormonal treatment, however, should not be at 


tempted unless justified by the results of accurate and exhaustive tests of endocrine 


function 


THYROID FUNCTION OF MENTAL PATIENTS 


Investigations of the thyroid function of mental patients carried out during the 
last few years have already contributed to the pathophysiologic analysis of different 
mental cases, 

There is nothing new in the fact of the relation between thyroid function and 
mentation, Hoskins and Sleeper!’ claimed decreased basal metabolic rate in schizo 
phrenics and a marked insensitivity of some patients to thyroid hormone, Danziger 
and Kindwall® have recently claimed treatment of high doses of thyroid hormone to 
be a therapia magna in psychiatry, better than ECT or other treatments. Gyessing® 
has, after most cumbersome but excellent investigations on periodic Catatonics, in 


troduced a thyroid therapy which also influenced to a certain degree the mentation 


of his patients It is unfortunate, however, that at the time when Giessing carried 


out his investigations nothing was known about the influence of growth hormone, 
adrenocorticotrophi hormone or testosterone on prot in metabolism 

Introduction of T'*! tracer methods seemed promising, but only became useful for 
routine investigations after careful adjustment of the technique which permitted the 
detection and definition of intermediate borderline cases. The method which has 
been described?:!® 1s based on the measurement of the avidity of the thyroid for 1"! 
the gradient of I'*! uptake by the thyroid in the firse hour after application of ['*') 
and on the I'*! excretion rate during the sixty hours following its application. This 
method permitted also a distinction to be made between primary hypothyrotic and 
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secondary (pituitary) hypothyrotic cases. Where it was possible to increase the 
thyroid index of hypothyrotic cases after a few days’ treatment with thyrotrophi 
hormone it could be assumed that the thyroid disturbance was due to lack of pro 
duction of thyrotrophic hormone 

A further consequence of the direct measurement of the thyroid function was the 
detection of a group of patients who fatled to show a parallelism between thyroid 
activity, as measured by the tracer method, and the MR. Different tissues or organ 
systems of these patients appeared to be under- or oversensitive to thyroid hormone. '* 

About eighteen hundred patients of the Bristol Mental Hospitals were measured 
during 1949 1952, and the distribution of their 1, (thyroid index) values compared 
with the distribution of the I, values of normal controls. These normal control 
values never overlapped with the values measured on patients who were sent to the 
tracer department under a clinical diagnosis of hyper- or hypothyrosis. The spre ad 
of the I, values of the mental hospital population was much wider than the spread 
of the normal values, and the patients clearly include a proportion with thyroid 
function which lies between the normal range and clinically recognizable thyroid 
disturbances. The number of such borderline cases 1s quite appreciable, amounting 
to about 20 per cent of the mental hospital population Ihe mean values of the 
thyroid indices in male patients are lower than those in females, in agreement also 
with the values for normal controls. In male borderline cases, thyroid function 
tends more frequently to be in the hypothyrotic direction, and in females the reverse, 
since more women tending to hyperthyrosis have been seen 

In the majority of the cases no significant relationship between the disease entity 
and the thyroid funcauon has been found.'? There are, however, the following ex 
ceptions: In female objective anxiety states there is a tendency to thyroid hyper 
function, more than 60 per cent of such cases being in the upper normal range or in 
the over-functional range. Contrary to this, male patients with objective anxicty 
show a tendency to thyroid underfunction, there being about 36 per cent in the lower 
normal range and 38 per cent in the underfunctional range 

Seventy-six per cent of female patients with recent schizophrenia showed hyper 
function of the thyroid In cases where a chronic schizophrenic state has been 
reached, an increased thyroid function is seldom found. There 1s quite a different 
distrrbution of thyroid activity in male schizophrenic disturbances, the recent schizo- 
phreni s showing more frequently an undertunction of the thyrord 

In a great number of patients who showed a thyroid activity outside the normal 
range, the thyroid was investigated again during or after different treatments or 
after spontaneous remission.'* The changes found in the thyroid activity were co 
ordimated with the changes seen in mentation. A statistically significant correlation 


was found between improvement (or non-improvement of the thyroid function and 


mental improvement (or non-improvement Changes of thyroid activity after ECT 


are mentioned below 

A number of patients suffering trom different psychiatric disturbances were given 
treatment on the basis of their disturbed thyroid function only. Some encouraging 
results were achieved, which are stall being scrutinized from the point of view of 


duration and statistical significance 
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ADRENAL CORTEX FUNCTION OF MENTAL PATIENTS 


| 


| cortex and brain function has been supposed 


A relationship between the adrenal 
for many vears, but could not be substantiated for lack of methods of measurement 
In extreme cases like those described by Broster, Allen, \ ines, Patterson, Greenwood 
Marrian and Butler? and by Allen and Broster' more or less severe psychopathologn 
changes such as schizophrenia, could be associated with adrenocortical tumours, 
and there are many reports of disturbed mentation occurring with Addisonian crises 
Cleghorn’ has recently summarized mental abnormalities developing in Addison's 
disease and it ts interesting to see how this disease entity can be accompanied by 
quite different psychopathologic manifestations. In our own experience, the quality 
of the mental disturbance seen connected with adrenal cortex over- or underftunction 


does not often show any essential difference. Similarly, as shown above, under- of 


overfunction of the thyroid can be accompanied by identical psychiatric disease 


' M. Bleuler® did not tind any characteristic difference in the psychopath 
However, tt 


cntitics 
Ologic phenomena accompanying Addison's or Cushing's syndrome 
also scems necessary to emphasize that the author has scen, for many years, a great 
number of adrenal cortex and thyroid disturbances of different degree which did not 


show any psvchopathologic symptoms whatsvever. Endocrine disease ts only accom 
| £ | 


panied by psychopathologic disturbance in some individuals who have a certain 
Improvements in methods of in- 


so) 


far not yet defined) constitution or personality 
vestigation have made it possible for the endocrinologist to differentiate with in 


creasing precision between the numerous intermediate states of gross over- or under 


function of the adrenal, and the normal adrenal function. This will in time lead to 


a state where one will be able to define more ethciently the adrenal cortex function 
of mental patients 


Conclusions can never be drawn trom one single determination of the 24-hour 


steroid hormone excretion rat Though the excretion rate in normal individuals 


only varies from day to day and month to month by about + 20 per cent, we some 


times find in mental patients day to day variations of 60 to 200 per cent These 


are mainly hallucinated and acute patients. These big fluctuations seem to be pathog 


nomonic for certain schizophrenic types and it has recently been scen'” how they 


disappear after insulin or other treatment, when the mentation becomes normal, 


and how they do not change in patients who have not improved 


If we divide the 24-hour urine into 3-hourly fractions which are analyzed tor 1 


ketosteroids and cortin, a diurnal rhythm becomes manifest where the normal indi 


vidual excretes about 60 per cent more steron! per hour in the morning when he gets 


up, than in the evening, and excretes a minimum amount during the might The 


maximum excretion, as Pincus'* has shown, apparently takes place in the morning, 


when the greatest demand to wake up and start everyday life is put to the organism 


Quite different diurnal curves are seen in mental patients. Some show th am 


quality of rhythm, but the morning increase in steroid excretion ts 2 3 times as high 


as in normal individuals. Others show a completely disturbed rhythm. They do not 


show any increased excretion rate during the morning, the peak occurring sometime 


very late in the afternoon, while others show two peaks, and yet others, mainly 
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burnt t chron hizophrenics, show hardly any rise at all in the steroid hormone 


‘ 


excretion during th ay 


When investigating the d: 1; variations in the sterord hormone excretion 


of mental patients, the excretion rate of 17-ketosteroids and of coru osteroids need 


not n arily be parallel. Different adrenocortical functions are apparently con 


cerned with the excretion of 17-ketosteroids, and corticosteroids, functuons which, 


as we have reason to assume, are stemulated by different adrenocorticotrophic hor 


mone fraction We have seen how, for instance, 17 8 ketosteroids can rise in pa 


while cortin excretion decreases, a state usually accompanied by depression, 


ortin excretion can rise, when normal and maniacal features appeat 


pontancous changes. Increased B ketosteroid excretion rate 1s quite often 


sive patients. In some of them the increased p ketosteroid excretion 


reduced by testosterone treatment, a change usually accompanied by a 


from the depressive state. Corticostcroids behave antagonistically in suc h 
th rise While the 8 ketostcrotnds decreas This happens mainly in acute 
patients, while in chronic patients, who had been hospitaliz { over four years, the 


| and such changes can 


reactivity of ther adrenal cortex deteriorates Considerably 
be seen after testosterone or ACTH treatment The steroid hormone-producing 


functrons of the adrenals of such chron patients show no improvement of their 


mentation 


The adrenals of patients suffering from a mental illness of more recent origin 
The reaction type, however, ts quite different in differ 


ketosteroid and cortn ex 


react more readily to ACTH 
ent groups of patients. Some show initially very low 
cretion They can be treated with only small doses of ACTH (2-10 Int. Units per 
day) whereupon their ketosteroid level starts to rise steadily, soon reaching normal 
level, which has to be controlled initially by datly analysis of the excretion rate in 
order to reduce the ACTH dose at once when the ketosteroids are rising too high 


Such patients, in whom the normal level can be maintained, usually recover men 


tally. Others who show large day-to-day thuctuations in the ketosteroid excretion 
and in whom aftet application of ACTH the average level of the ketosteroid ts in 
creased by ACTH treatment, without any change in the fluctuations, do not show 


any signs of mental improvement In patients where, without consideration of 


previous investigation of the ketosteroid excretion rate, one starts to treat with 
high doses of ACTH | occastonally achieving an increase in the ketosteroid excretion 
level of 300 per cent to $00 per cent above the initial value) one sometimes encounters 
a short period of mental improvement, parallel with this biochemical change The 
patients sometimes deteriorate, however, after a few days while ketosteroid ex 
cretion also drops rapidly below the initial value This was supposed to be the 
consequence of adrenal cortex exhaustion caused by treatment with too high doses 
of ACTH. It seems necessary to control the action of ACTH when initiating ACTH 
treatment. It is, therefore, understandable that the reports about the action of 


ACTH on mental patients are controversial. Both cuphoria and exaggeration of 


depression have been observed without any satisfactory explanation of the discrep 
| 


ancics Appropriate laboratory controls might contribute decisively to their ex 
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planation. One might well compare this with the state of atfairs that would exist 
had insulin been introduced without appropriate control by blood-sugar deter 
minations 

Investigations about the role of ACTH in menta! disease are still in flux and it ts 
rather unfortunate that during the last few vears the substance was so much in the 
limelight that the different authors left themsel es only very little time before they 
published their results about the action of ACTH on the mental state, the publication 
being only rarely accompanied by data about suitable laboratory investigations 


carried out on the patients 


ICT AND THE ENDOCRINI LQUILIBRIUM 


An important rol played by ACTH, mobilized endogenously by troshock 
treatment, was assumed by Hemphill, Macleod and Retss,* Hoagland, Malamud, 
Kaufmann and Pincus,’ Mikkelson and Hutchens! and Parsons, Gildea, Ronzont 


and Hulbert Pincus, Elmadjian and Hoagland! claimed, on the basis of respons 
test results that one ECT 1s equivalent to the injection of 100 mg. ACTH, and as 
sumed that the more responsive the adrenal pituitary system the better the prognosts 
for insulin coma and electroshock treatment 

It became possible, with the help of the Sayers ascorbic acid depletion test, to 
determine directly the ACTH content of the blood, and to see how far all the claims 
mentioned above could be substantiated. The ACTH content of th ood of som 
patients was investigated before and after ECT. In some cases ther 
increase in the blood ACTH content 3 minutes after ECT, but there at 
where a very significant increase in the ACTH level was seen after th 
a decrease after the second or third ECT. Other patients showed only d 
the first ECT 

When the responsivity of the adrenal cortex to electro-convulsive therapy was 
tested, it was found that considerably fewer patients showed a complete response to 
one electric shock than to one injection of 25 mg. ACTH. There was a differen 
not only in the quantity but also in the quality of the response distribution seen 
after the ACTH injection and after ECT, and it was, therefore, concluded that ECI 
endogenously mobilizes ACTH fractions which are different in their Composition 
from the ACTH extracts prepared from pig pituitaries. ** 

Endogenous mobilization of thyrotrophic hormone apparently also plays an im- 
portant role in the mechanism of electroshock treatment Changes in thyroid 
function are seen during or after clectro-convulsive therapy ECT), and, in patients 


who recover mentally, these changes are from hyper- or hypothyroid function back 


to the normal range, or confined within the normal range if the patient begins ther 


In patients who do not recover mentally, pre-existing abnormalities of thyroid 
function are not changed, and previously normal thyroid states sometimes change 
to hypothyroid. At first sight the changes seen are just as controversial as the 
results concerning the ACTH content of the blood after ECT. Other controversial 
re ults can still be added when investigating, for instance, the 24-hour 17-ketosteroid 


excretion rate in which some patients improved after ECT, who had shown betor 
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treatment a very low steroid hormone excretion rate, which increases parallel with 


Other improving patients, who had a normal ketosteroid 


the mental improvement 
and, finally, 


excretion rate before treatment, do not show any significant changes, 
some even show a decrease of a previously increased excretion rate. ECT obviously 
also acts on the mobilization of gonadotrophic hormone, Some women who did 
not menstruate for many months before treatment occasionally start to do so after 


EC] 
An explanation of these endocrinologi 
interplay of the different anterior pituitary hormones 


the production of all the hormones from the anterior pituitary, and the final endo 
lifferent quantitics 


hanges can only be made by way of the 
ECT apparently stimulates 


crinologic Change ts a resultant of the antagonisms between the 


of hormone mobilized 
Any decision as to whether these changes in the endocrinologic equilibrium pro 
duced by ECT are responsible for mental improvements scen after ECT can only 


be made tf one succeeds in producing such changes with less dramatic means and co 


ordinating them to Changes in mentation 


CONCLUSION 


Our hope of finding certain circumscribed endocrinologic changes in, for instance, 
lepressed or maniacal cases, has, so far, not been fulfilled. Diff 
leveloped under identical endocrinologic dis 


are evident in 


schizophrenics, 
erent psychopathologic states can be 
of biochemical and endocrinologic changes 


turbances A varicty 
been considered as ‘identical entities 


poychiatric cases, which, up to now, have 


It is quite interesting to view from this angle the contradictions in the literature 


between different authors, some claiming an adrenal cortex undertunctron, others an 


adrenal cortex overfunction as a cause of the levelopment of schizophrenic syn 


dromes The only possible conclusion can be that a normal equilibrium in the 


function of certain ductless glands 1s essential for normal mentation 
In the course of our investigation we have learned to dismiss much of the interature 


based on inadequate observations and have realized that the classical conception of 


psychiatric entities ts out of date if pathogenetic and causal analysis of mental disease 
Only the results of successful pathophysiologic analysis can 


is to he established 
he the basis for the introduction of a rational the rapy in psychotic disturbance 
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Psychologic and Endocrinologic Interrelations 


1. Arthur Mirsky, M.D.* 


PITTSBURGH, PA 


The frequency with which psychologic aberrations are observed in patients with 
endocrinopathics, the frequency with which various endocrine derangements are 
noted in patients with psychiatric disorders, and the frequency with which the ad- 
ministration of some endocrine product results in deviant behavior led many to pos- 
tulate some causal relationship between endocrine dysfunction and human malad 
justments. Yet, there 1s no definitive evidence that any psychiatric condition is 
due to any specific hormonal derangement 

The paucity of information that ts available concerning the specific role of hu- 
moral agents in the regulations of behavior 1s due primarily to the fact that it is im- 
possible to distinguish where one regulatory mechanism stops and another starts 
Irrespective of the resultant effect, hormones are effective only in accelerating or 
retarding the rates of the intracellular reactions which are catalyzed by the specific 
enzym This is evident in the face that under proper conditions, the isolated 
enzyme system can function efhciently in the complete absence of hormonal agents 
An hypophysectomized animal can be kept alive by the administration of appro 
priate dicts \ spinal animal can be kept alive by artificial respiration, intravenous 
feeding, and incubation at body temperature. Neither the hypophysectomized nor 
spinal animal, however, can grow efficiently, nor can they tolerate a drop in the 
environmental t mperature, the loss of a small amount of blood or a varicty of other 
influences which are innocuous to the intact animal Although neither the endo- 
crine glands nor the central nervous system are essential for the life of the individual 
cell or organ, they are essential for those changes in the reaction velocities of the 
intracellular enzyme systems which enable the organism to grow and develop and to 
adjust readily and rapidly to environmental vicissitudes 

The mechanisms whereby humoral and nervous factors regulate intracellular 
activities remain unknown. Although it is possible that both systems may act 
directly on specific enzyme systems, there is much to suggest that they act prin- 
cipally by influencing the responsiveness of the cell to its own environment. For 
example, Ingle observed that stilbesterol, which produces glycosuria in the normal 
rat, does not do so in the absence of the adrenals. When, however, the adrenalecto- 
mized rat is maintained with a constant quantity of adrenal cortical extract, the 


' Likewise, the pres- 


animal responds with the hyperglycemic effect of stilbesterol 
ence of adrenal cortical hormones is required for the inhibition of hair growth 
induced by estrogens,* for the increased nitrogen excretion following injury,* and 
for the decrease in muscle glycogen and increase in liver glycogen induced by epi- 
nephrine.* That the aforementioned applies also to other hormones is indicated by 
the fact that the presence of insulin 1s essential to the nitrogen-retaining effect of 


*Chairman of the Department of Clinical Science, University of Pittsburgh School of Medicine, Pitts- 
burgh, Pennsylvania, 





growth hormone® and to the inhibition of glucose utilization by epinephrine 

Further, monosaccharides, which can diffuse into the cell, do so at a much tastet 

rate in the presence of insulin irrespective of whether they are utilized or not 
Like hormones, the nervous system exerts an effect on the responsiveness ct Ils 


to humoral agents. Thus, sympathectomy results in an increased sensitivity of the 


denervated part to sympathomimetic agents," blocking of — the ympathern 


ganglia with tetracthylammonium chloride prevents the tachyphylaxis chat of 
dinarily. develops with the repeated injection of renin These and other examples 
suggest that the reaction to any stimulus, be it neural or hormonal, ts dependent 
upon the state of the cells which in turn is determined by the continuous interactions 
berween the effects of neural impulses and the effects of humoral agent 

I}lustrative of the relation between hormonal activity and human adjustments 
are studies on the action of ovarian and testicular hormon The importance of the 
gonadal hormones in the regulation of the sexual cycle led many to believe that thes 
hormones may be the sole determinants of sexual and other complex behavior. Con 
sequently, Many attempts were made to demonstrate that some sp vhaviot 
pattern im man ts related to the activity of some specitic hormone 
fact that sexual behavior in lower species ts dependent upon th 
in the human these hormones play only a partial role su 
nor drive is disturbed if castration 1s pertormed after puberty 

brom a critical survey of the vast literature, Beach oncluded 
overt behavioral pattern in man which is totally dependent upon tl 
one hormone, that a behavioral response 1s often determined largely lk mmnate 
organization and tunctional capacity of the phystologic mechanisms 1 h meditate 
the respons and the characterist of the mechanisms may u 
environmental factors as well as by the ous experience of individual 
indicated that although the gonadal secretions may play a rdle in dl treneth 
| 


the sexual drive in man, they cannot iofluence the direction ot y wht 


the drives are expressed. Homosexual behavior cannot be intlucs mon 
only the intensity of the behavior can be affected 

In accord with Beach's concepts concerning the influence of gonad 
total behavioral responses are the observations of Benedek and Rubi 
the correlation of data obtaimed with the psychoanalytic technic at 
studies of vaginal smears, they were able to demonstrate that during 
ripening phase and paralleling the increase of estrogens, the womat 
dominated by an active urge for and an increased interest in the opposit , whic 
may or may not be unconscious Ac that trme there ts also a sense of well-being and 
of alertness. If the desire ts not satistied, the emotional tension may incre: .o that 
evidences of the thwarted urge appear, in infantile women this may b nm as 
anxicty, while in others it may be manifested as an increased irritability After 
ovulation, when progesterone secretion becomes effective, the t ( uddenly 
decreased and a period of relaxation ensues \c this tome the woman develops a 
decreased interest in men, an increased interest in her own body and its welfare, an 
increase in the wish to be loved and cared for, and an increase in pa eptin 


tendencies Ac this stage the woman's readiness to receive the man is usually con 
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scious, While the desire for impregnation and for pregnancy ts usually expressed only 
in dreams and fantasies. Conthiots with the mother and or the child may dominate 
the psychologic material which may be expressed with great emotional excitation 
or with depression. Thus, concomitant with the physiologic preparation for preg 
nany, the emotional preoccupation with motherhood becomes manifest. Wath che 
subsequent decrease in progesterone concentration, some women respond with an 
apprehension about the body, with fears of mutilation, anxiety, excitability, im 
patience, and rage Others may respond with fatigue, rankiness, weeping spells, 
and characteristic signs and symptoms of depression. Soon after the menstrual tlow 
is established, however, the tense and fearful mood relaxes and the excitability 
lecrea CS 

The psychologic concomitants of hormonal change described by Benedek and 
Rubinstein are not fixed but vary from woman to woman and trom cycle to cvcl 
These variations, however, are determined not only by the carlicr adaptive responses 
inthe past but also by meaningful current environmental situations 

The behavioral responses to hormonal imbalance may be exemplitied also by the 
moreased avidity for salt exhibited by the animal or man with adrenal insuthciency, 
by the hyperphagia observed in subjects who eventually develop diabetes mellitus, 
by the variety of psychologn reactions exhibited by patients with hyperthyroidism 
or hypothyroidism, hyperparathyroidism or hypoparathyroiism, and a variety of 
other endocrinopathies Such observations make it evident that not only ts th 
behavior of an individual influenced by hormonal derangements, but the manifesta 
tions of such influence 1s determined by the individual's previous adaptations to 
environmental situations. The patient with Addison's disease and the patient with 
Cushing's syndrome both may present the same psychiatric disturbance in spite of 
the fact that in one there 1s an insuthiciency and in the other an excess of corticos 
terotds 

In accord with the concept that multiple determinants are involved in the etrology 
of any behavioral change are the relatively recent observations on the effects of 
adrenocorucotrophic hormone and corticosteroid administration Concomitant 
with, but independent of the alleviation of the particular clinical disorder, most 
patients respond to the administration of these hormones with a variety of mood 
and behavioral changes trom the development of feclings of well-being to frank 
psychosis The general consensus is that the premorbid personality structure de 
termines in large measure the type of psychologic response to ACTH or cortisone 
therapy. Our own studies are in accord with the hypothesis that even the patients 
who develop frank psychoses do not develop something new, by ACTH or cortisone 
therapy, the psychologic detenses may become inadequate and the latent psychotn 
process becomes apparent 

It must be emphasized that the onset of an endocrine dysfunction, like any other 


physiologi disturbance, may produce profound nonspecific psychologic changes in 


many patients. Thus, the patients’ pride may be hurt, fears and feelings of inade 


quacy may become exaggerated, their need to be taken care of by others may become 
intensified, and their feclings of aggression and of hosality may be aroused or stim 


ulated. In other words, such patients may show an emotional regression with the 
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onset of the diseas« Due to the intensity of their own critical Conscience or to the 
realines of their environment, many tend to react to their regression so that fear may 
express ttself as indifference, feelings of inadequacy as boastfulness or belligerence, 
the need to be taken care of as aggressiveness or independence, the hostility as a 
depression or self-injury As can be anticipated, a mixture of both the regressive 
and reactive atertudes may be seen but the character cf these attitudes wall be de 
pendent upon the patient’s previous life experiences 

Phat the aforementioned, as well as other emouonal reactions to internal and 
external strmult, can influence endocrine function has been demonstrated repeatedly 
It as a tre quent linical observation that an acute emotional upset may cause an abrupe 
cessation of the menstrual flow, or that a more chronic state of anxiety may be 
associated with amenorrhea Thus, Whitacre and Barrera'® found that 14.8 per 
cent of Women in an internment camp at Manila suffered trom amenorrhea consequent 
to bombardment of that city Further, fear of, or desire for pregnancy in some 
mstances may result not only in the cessation of menstruation of many months’ 
duration, but also in the development of pseudocvesis, with which there may be an 
actual increase in estrogen and gonadotrophic hormone excretion, Similarly, many 
cases of menorrhagia can be attributed to psychic trauma as can the majority of 
cases with dysmenorrhea Sterility and a variety of other gynecologic problems 
may result from contlict relative to pregnancy 

Numerous mvestivators have presented CONVINCING « TCH that unoon mous 
psychic contlice can induce abnormalities in the function of the thyroid and be re 
sponsible for the precipitation of hyperthyroidism.’ Further, many patients with 
the psychiatric syndrome of anorexia nervosa may reveal signs and symptoms in 
dicative of panhypopiturtarism and at necropsy show profound changes in the en 
docrine glands. In this connection, 101s of importance to note that endocrinopathies 
may result from nutritional defects which in turn are the sequel of cmotronal dis 
turbances Thus, Talbot observed that many dwarted children apparently suffer 
from anterior prturtary insufficiency in consequence of faulty food habit 
habits could be attributed to the poor emotional development of these childs 
sequent to marked strife in the family constellation 

That an emotional upheaval in the patient with diabetes can result 
acerbation of the severity of this metabolic disturbance has been obsers so tre 
quently that it is taken for granted by most physicians. Cannon lassic demon 
stration that fear and anxiety can produce glycosuria in the normal cat and normal 


human gave impetus to the hypothesis that emotional stress may be capable of 
u } | 


produc ing a disturbance in the metabolism of carbohydrate even in the nondiabetu 


Our own experiences as well as those of others reveal that meaningful life situations 
play a dominant rdle in the precipitation of diabetes mellitus 

Associative anamnestic and psychoanalytc data suggest that the patient with 
diabetes has a basic conthice relative to the acquisition of food which ts reflected in 
exaggerated aggressive oral incorporative impulses. These impulses are manifested 
ina variety of wavs. Thus, there may be a tendency to deny these aggressive urge 
and therefore to reject food and, subsequently, as tf in response to feelings of star 


vation, there may be an increased need tor replenishment This need may express 


PSYCHOLOGIO AND PE NDOCKINOLOGIO INTRARELATIONS e¢ 207 





itself in an insatuable desire for food, in the wish to be fed, and in excessive demands 
for receptive gratifications in interpersonal relationships The incorporative ten 
dencies manifest themselves also in an excessive identification with mother; as tf the 
only way to obtain complet satiation is to have mother become part of oneself 


Hinkle and his colleagues propose that the clinical syndrome ts usually precipitated 


by the loss of persons, objects, relationships or cultural values which the patient had 


regarded as indispensable to his total security. The loss 1s reacted to as a deprivation 
which in turn induces intense anger so that the craving for love and support 1s com 
plicated by an inability to accept it 

Ihere have been many attempts to clarity the mechanism whereby psychic contlice 
and affective reactions may influence the regulation of endocrine function. Although 
itis generally acknowledged that direct stumulation of appropriate nerve supplics 
an activate the adrenal medulla and perhaps the thyroid, little ts known about the 
mechanism whereby the central nervous system regulates the secretory activity of 
other endocrines. In spite of the face that many investigators hay 
that siamulation of the hypothalamus results in an increased secretion by 
terior pituitary, it appears doubtful that this effect 1s mediated by some nervous 
mechanism since no significant neural Connections can be demonstrated 

Pertinent to the consideration of the mechanism whereby activation of the hypo 
thalamus affects endocrine function are the important contributions of Sely Con 
sequent to his demonstration that animals exposed to a variety of noxious stimult 
respond im a stereotyped fashion which 1s dependent upon the intactness of both the 
anterior pituitary and adrenal cortical glands, Selye proposed his now well-known 
oncept of the General Adaptation Syndrome Essentially, he postulat that the 
response to any stress is the release of some catabolic factor which, acting 
on the pituitary, or indirectly through stamulation of the hypothalamu 
an merease in the secretion of ACTH Subsequently, Long and his leagues 
developed evidence that any stress which results in an increase of adrenal cortical 


secretion did so through a chain reaction consisting of stamulation of the sympathet 


i stimulation of epinephrine secretion by the adrenal medulla, stimulation of che 


secretion of the trophic hormones of the anterior pituitary, and, finally, stamulation 
of the secretions of the hormones of the thyroid, gonads, and adrenal cortex.** 

In opposition to Long's hypothesis is the tact that prolonged stimulation of the 
sympathetics or continuous injection of epinephrine into animals does not produce 
the imerease in fat and protem catabolism that should result from an increase in 
corticosteroid excretion irrespective of Its eflectiveness in producing ad 
the cosinophiles 

Another mechanism whereby activation of the hypothalamus can atiect the 
pituitary gland may be inferred from the observations of Sawyer and his colleagues*' 
that the ovulation which occurs in the rabbit within one hour after copulation can 
be prevented if dibenamine, a drug which inhibits the action of epinephrine, ts 
administered within three minutes after copulation. In the rabbit, copulation 
results in the secretion of pituitary gonadotrophic hormone even if the sympathet 
chain 1s destroyed The intravenous or intracarotid injection of epinephrine ts 


ineflective in producing ovulation; yet the direct application of this hormone to the 
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anterior pituitary will produce ovulation, The effect of dibenamine suggests that 


stimulation of the peripheral afferent sympathetics and the consequent activation of 
hypothalamic centers may result in the local production of an adrenergic agent 
which ts transported to the pituitary by the common portal blood supply 


Scharrer and his colleagues have developed convincing evidence that the supraoptr 


and paraventricular nucles of the hypothalamus are secretory in function It is 


quite possible that these neurosecretory cells produce adrenergic and cholinergs 


agents which can activate the anterior pituitary It appears, however, that the 


major secretory products of the paraventricular and supraoptic nuclei are identical 
with agents extractable from the posterior lobe of the pituitary gland. Scharrer’s 
evidence indicates that the products of the neurosecretory cells migrate along the 


axons of those cells to the posterior pituitary where they are stored. In accord is 


the fact that destruction of these cells or any part of their connections with the 


posterior pituitary results in the development of diabetes insipidus; just as occurs 


when the posterior pituitary itself is excised Further, exposure of an animal to 


some noxious stimulus not only results in an antidiuretic response presumably due 


to the liberation of an antidiuretic hormone into the circulation, but also in a 
ADS) in the hypothalamus.” 


If the mechanism whereby the central nervous system regulates the pituitary gland 


is through activation of the neurosecretory cells of the hypothalamus, 


le- 


crease in the content of an antidiuretic substance 


then the 


measurement of their products released into the circulation should reflect the ac 


Powards that end, a procedure which permits the assay 


tivity of the hypothalamus 
effece of stressful 


of minute quantities of ADS in the blood was develope 1 and the 
valuated. We utilized a nine-minute period of 


stimult on the circulating ADS was 
With but one exception, a marked clevation 


ischemia of the arm as such a stimulus 


in the ADS content of the plasma of healthy subjects in from one to five minutes 


after the cessation of the ischemic pain was observed 
Phere are many reports that patients with the ascites of hepatic cirrhosis and with 
the generalized edema of congestive heart failure excrete abnormal quantities of an 


ADS in the urine. Since the methods that have been utilized in the past were neither 


precise nor sensitive, we studied the plasma ADS concentration of patients suffering 
It soon hecame appar nt that the re is no rm 


with a variety of clinical conditions 
lationship between the existence of ascites of edema and the concentration of ADS 


in the blood Attempts to correlate any, specific physiologic factor with the aug 


mented ADS failed. The only common factor appeared to be the reaction of th 


vatient to the presence of his physiologic derangement 
} | } 


These and other studies suggest that in response to some stressful stimulus, ther 


is an activation of the hypothalamus and a resultant secretion of one or more neuro 


hormones which, in turn, stimulate the secretion of trophic hormones by the an 


terior pituitary gland. These hormones stimulate the secretory activity of the target 


glands with a consequent effect on the re sponsiveness of the cells to other humoral 
Whether or not an environmental event proves to be stressful is 


or neural agents 
this in turn ts dependent 


dependent upon the psychic soil upon which it impinges 
not only upon its physical and chemical characteristics but also upon the type of 


cultivation to which it was exposed in the past 
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\ distressing preoperative and postoperative complaint in prostatic surgery is 
the wneomfortable vesical spasm noted in many patients following the titroduetion 
of an indwelling urethral catheter. Belladenal was used in the form of a reetal 
SUpPPOstbOry Tha group of 1 pratye nts Who lad a retention catheter and who eom 
plained of either continuous urethral discomfort or of frequent bhidder spason 
assochited with) the pusstng of urine dlong the side of the catheter This dru 
proved helptul nocd per cent of the patients fis the treatrment of the severe 
pain found with acute epididymo-orchitis and renal colic, neoealelieon was giver 
Intravenoushy with dramatic temporary relief of pain.  Neoealelicon differs from 
calcium ghiconate in being more soluble tn water Phe absorption of a caleiam 
salt is directly proportional to its solubility. A total nomber of $2 cases of aeute 
epididy ine orehitis were treated Phe ustial dose was lee. of a 20 percent solu 
tion given toitraveroustsy Nineteen of the pationts were dramatically relreved of 
the severe serotal pain within a few minutes after the completion of the tijpection 
Pen pationts reported considerable relief of pain Neooalghicon was alse tried 
on 7 pationts with severe ureteral colic pain. Five of these patients experienced 


definite temporary relief of pain B orefereneces huthor's abstract 


i (Current Trealment af Rhenmaliy hever WANES s. bet VNEHONY NORE 
AND WARREN §. SHDN, Detroit. Mieh J. Michigan M “ 51-4 


January 1953 


Phe treatment of rheumatic fever comprises thiree grotips of treasures: supportive 
antistreptococeie. and suppressive, thatois the administration of agents Chought to 
suppress the ciwanted Gissue reactions of active rheumatic fever. Saltey bate 
cortisone, and COPLCOLPOpIn ape considered tn the latter yroup 

Aspirin has been used effectively in treatment of rheumatic fever at Childrens 
Hospital of Miehivgan Sines April, 1950, cortisone and corticotropin have alse 
been used. at firstonty in severe cases after unsuccessful trial of salies bate Twelve 
pationts, Whose response to aspirin was poor, improved on hormonal therapy 
Later custom has been to initiate treatment with hormone in cases with obs tous 
carditis. Forty-four hormone-treated patients have been followed six months or 
longer, “These include cardiae failure 15. cardiac enlargement 21, valve lestons 
vi pericarditis | 

Dosage and duration varied as experience increased. About equal numbers were 


given each hormone. Some patients were started on corticotropin, manntamned on 





cortisone. Dosage was suboptimal in earlier cases. Later, initial 24 hour dose 
has been oral cortisone, 200 to 300 my., or corticotropin 80-100 units, reduced by 
steps according to the clinical response to a daily dose usually lOO my. of cortisone 
or VW ounits of corticotropin, Duration and dosage vary with individual needs, 
Hormone administrations for less than one month has been followed by a high 
incidence of post treatment relapse Nast patients need six weeks plus tapering 
ol period: some need more time. These patients received antibiotics, potassium 
sults. low sodium diets Decompensated patients were given oxygen, diuretics, 
digitalis. Convalescence was carefully guarded, 

Results: Deaths (2), serious post-treatment relapse (5), minor evidence of post 
treatment activity (15), new valve lesions (2), increase in heart size (2) slight. 
Apparent valve lesions cleared (1), decrease in heart size (14) (slight except after 


pericarditis Compensation was re-established in the 13) patients admitted: in 


failure Who survived. Cortisone and corticotropin are more potent antirheumatic 
avents than salievlates, They are useful aids to treatment of rheumatic fever 


with carditis. 7 references > tables tuthor’s abstract 


MEDICAL NEWS 


\ hypoallergenic food derived from soy beans,” which has been used for the 
pust 17 years by physicians in preseribing for patients allergic to milk, ts now 
being used for milk-allergi patients who also suffer from gastric uleer Phe 
number of patients benefited in this way seemed to indicate a definite relationship 
between the use of the sov bean product and the diet treatment of ulcers, Tests 
have been extended to the nonallergic uleer patie nt with considerable success, 

This soy bean product exhibits an acid buffer curve similar to or better than 
that shown by cow's milk. Ut forms no curd with digestive enzymes and consti 
tutes very finely divided curd particles under the action of gastric acid. [ts further 
advantages over milk are that the fat is high in glycerides of the unsaturated 
fatty acids, particularly linoleic, and that it contains a substantial amount. of 


- 


lecithin 


\onew type of program to make available to nursing schools and hospitals the 
latest types of ten hing materials and ec onomy studies has been devised by Johnson 
and Johnson. The following four major sections make up the program. (1) Re 
search studies, whieh pertain to postoperative wound care, will be sponsored i 
university affiliated hospitals 2) Teaching charts of surgical dressings will be 
made available to nursing stalls, (3) An assortment of films, filmstrips, and other 
teaching materials will be available on a free loan basis 1) Problems of nursing 


administration and personnel relations will be studied. 


—— 


* Muil-Soy, product of the Preseription Products Division of The Borden Company 
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FOREWORD 


The objective of the Ouantenty Revirw or OnonninonanyNGoLtogy AND 
Box cnorsoriaGotogy, now incorporated ino the PNreaxattoxna Reconp ot 
Viemieint, is to bring together in one publication, in concise form, the essence 
af all that is published in otology, rhinology, larvagology, bronehology and 
esophagology from the world’s voluminous literature, so that with a minimum of 
time and expense you are enabled to keep abreast of the rapid: progress in these 


special fields of medicine and surgery 


Phe organization and simplification of the new data and the separation of the 
less significant findings from the important facts keep you continuously posted, 
The Ousntenty Review oF O1rontinotanyNGoLoGy AND BroxciorsopHaGoLoGy 
brings you many new clinteal discoveries improved technics world-wide re 


search oa vast fund of iniportant data, all in coneise form 


Phe clinical facts presented here are systematioally gathered from every avail 
able soures They are condensed from more than 300 medical and surgical pert 
odieals, transactions and special publications and are properly classified and 


indexed for quick references 


A section entitfhhd “The Toternational Beeord of Otorhinolaryngologs and 
Bronehion sophiagology Is included we COMSESES al advanced experimental and 


clin al A ports Li otorhinolar Viigolouy mil boreonee hoesophagelogs 


Tucluding International Record of " p> Olorhinolaryngology A Bronechoe sophagologs 





OTORHINOLARYNGOLOGY 


Quarterly Review of AND 
BRONCHOESOPHAGOLOGY 





Ineorporatir q the International Reeord of Otorhinolarvagologs onchoesophag hemp 


ABSTRACTS 


bronchology 


Inflammatory Bronchial Polypus. wsnny noonn, Helsinki. Finland. Neto 


alo larvowg V2:529 35 Nerruist Oh teobvet | 


A brief review of the literature dealing with tomordike tafhimimators changes in 
the bronehiiis given The author then deseribes a case of obstructing prory pus on 
the bronchus of the left upper lobe whieh caused atelectasis and an attack of paren 
moni. When attempting biopsy the large tumor was detached om folo (lho. 1! 
\ bem. . and histologic examination showed i to be ao inflammatory polyp. Phires 
anda hall years later the pationt was welland the bronchoseopie finding was corn 


Preferences. 1 figtires huthor’s abstract 


It.) Bronehtectasis: \ Comparative Study. Jose GonpoN VNb PHILIP GO. pratt 


ary Brook New York Am Rev Pirbene “7 24 1 Jiniary 1955 


Phe material presented here makes it possible to separate bronchiectasis accord 
tiny to etiologic factors by recounizing certain fundamental ditfereneecs 

Segmental lobar location tn nontuberculous bronchiectasis is tn the basal and 
posterior portions of the lung. Tn tuberculosis, localization is apieal and posterior 
with respect fo any mvolved lobe or lobes 

Phe bron howrapliie patterns show extension of the eetusia to the ye ripolie myo 
nontuberculous disease and limitation to the medial two-thirds in tuberculosis 

Prev hiival ‘ liber ‘ bisanagee itt Inspiration and ‘ \piration Is see rnin tribn A tilests TT 
is practically absent in nontuberculous bronehograms 

Lung specimens injected with contrast medium reproduce the bronehogranm pat 


tern but reveal differences in the pulmonary arterial pattern fry trontuberciubous 





disease there is normal filling in contrast to paucity of vascular demonstration in 
tuberculosis. Tn lung tissue which shows developmental defects, the pulmonary 
arterial pattern appears poorly developed and unlike the other two 

Dh histopathology reveals, among other things, the extensive tubular system 
damage in nontuberculous disease in contrast to parenchymal involvement in tu 


breereurbosis )° relerenees ih livtires Nathor . abstract 


5 The Value of Bronchography, woo ann. cirri, New Orleans, La. New Orleans 
VELA S.A. 1046:750 63. December 1952 


Bronchography has proved of definite value notonly in the diagnosisof many sup 
purative and neoplastic diseases of the chest but also in determining the precise 
location of a lesion amenable to surgical treatment. Tn this way it has provided 
information Which helps the surgeon plan his procedure beforehand. The stecess 
of bronehography depends upon a good techie whieh will provide adequate visual 
ization of the entire bronehial tree. Present investigations to develop a more satis 
factory opaque medium for bronchography appear to have great promise for the 


feature 0 relerener y ofiwures Viable tuidhor s abstract 


It Grasses as koreiqgn Bodies in the Bronehus and Laing. CORN ALAR ONC K SON 


Schwenksville, Pa Lary ngoseape 2 BOF 925. September 1952 
Considering the ubiquity of grasses, and especially the fondness of children for 
playing with them, their oecurrence as foreign bodies in the tracheobronchial tree 
is extremely rare Including the 18 additional cases herewith tabulated, the total 
number of cases found tn the literature is 35. Published case records and botanieat 
amination of normal grass spikes and spikelets of the same genera as those re 
ported indicate there are two distinet types of cases, dependent upon the genus of 
the vrass inspirated. Tnone type (7 cases) the spike remained in the bronchus until 
removed bronechoseopically in one case it had remained nine months ina 20-menth 
old baby In the other Ty yu 28 cuses) the spike was driven through lange and theo 
racke Wall and was extruded on the dermal surfaces Tho most of the cases this was 
completed without empyema or pneumothorax. “These are not cases of pulmonary 


abscess rupturing into the pleura, They are a morbid entity. f mpyena following 


poeumothoraxy was ereated by ileadvised surgical enlargement of the fistula: in 


search of an abscess, in some of the cases 

One-way ratehet-like travel of a bronchial foreign body toward the periphery 
has often been noted in cases of pronnite d objects such as pits beaut pins, open salety 
pins and staples Phe greater driving foree and poenetrative eflicieney in case of 
vTiss spike sare fully ¢ \plained on the basis of the laws of play sue sand the botanical 
charactertstics of the genera and species of the spikes recorded as having perforate al 
the thoracike wall Phe souree of all the power that drives the spike is the thorach 
museles. “The five mechanisms of application of this power are fully discussed 
Attention is called to pitfalls in diagnosis and postulat sfor guidance in clinical 


work are given 
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As a contribution to medical science, it is urged that the botanical classification 
of the spike or spikelet be determined and included in all future case reports of 
grasses us foreign bodies in the tracheobronchial tree 

Prognosis is good. Of a total of 35 cases, the only recorded death was from pul 
Honary tuberculosis that was in an advanced stage when the foreign body was in 
spirated. bevenin this case the patient (an adult) did not succumb to the pulmonary 


tuberculosis until nine months after extrusion of the grass spike 


17 Paris. Faculty of Medicine. Chair of Olo-Rhino-Larvagologie Clinic. Tnaugu 


ral Lesson ANDRE AL BEN Presse med Supplement of No uh. Dev 70 }o52 


Professor Aubin newly appointed to the chair of Oto-Rhino-Laryngology begins 
his inaugural lesson by expressing his grateful feelings to a large number of physi 
clans and surgeons who contributed first to his medical and surgical education and 
later to his development US Ub Spren ialist in OD Ro Ile dwells purty tilarly on the 
merits of his Iwo predece SSsors itl this chute Prot ssc oN bile and Prof ssc i 
maitre 

The second part of his dissertation is devoted to a description of the history of 
tri lew bron haere sOphagoscopy , its Prorress ane simmiftoamee mn pathology 

Homaye is rendered to three great foreign names, Chevalier Jackson, Wh iissmiaul 
and Killian, to whom we are indebted for the development of the endoscopic method 
starting from: initial attempts in esophagoscopy and coming to its extension to 
tracheo-bronchoseopy as specially and remarkably applied in United States by 
Chevalier Jackson and later in’ France by \loure, Lermoyer, Crisez, Sebileau 
Lemaitre, 

The author stresses the advance as achieved in endoscopy from its initial useful 
ness for extirpation of foreign bodies to its availability in the field of diagnosis and 
therapy. Tt allowed a pathology of the respiratory system so far unknown to be 
described bor example, cancer of the lung has become a cancer of the bronchus 
benign tumors of the bronchus were recognized and also the svndrome of bronchial 
obstruction: lipoidal bronehography bas been made possible 

Initial contempt from many plivsi ians for bron hoscopy has perhaps been fol 
lowed by too much enthusiasm and too much readiness for its use Phe speaker 
describes its precise indications in the diagnostic and therapeutic fields. /t. Le 
Dentu, 


On the Cornification of Cancers of the © pper Respiratory and Digestive Traetse 


loser Borstk, Poland. Otolaryng. polska. 6525 51 1952 


The author deseribes biochemistry and morphology of keratin, discussing the 


opinions of some authors concerning this problem. “The question of cornification is 


according to the recent Opiiions w result of action of a number of enzymes. The 
iormal action of the enzymes results in the typical proper cornification, which is 
characterized by the existence of a uniform layer of keratin. ‘The disorders in the 


functioning of enzymes lead to an incomplete and even pathologie cornifieation 
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In those cases either there is no keratin whatsoever, or it does exist in the form of 
granules. Trorder toestablish whether the so-called cornify ing cancers of the upper 
and digestive tracts are unde rvomy real cornilication, the author examined 39 cases 
Of that typeof cancer using specific staining methods.  Vloreover, he accomplished 
experi lal ievestigations on 9 rabbits in order to ascertain whether the Typo al 
cornthieation may take prline ny thee tienen pone abeoonditions and whether heratohy alin 
and eleidin are indispensable to it 

On the basis of the microscopic biopsy taken from the luman beings, as well as 
on the basis of results of the experimental investigations in the animals, the author 
draws the following principal conclusions 

1. Ondy the existence of a uniform layer of keratin testifies to the real proper 
cormmilication 

2. bleidin is not essential to the formation of keratin 

» Caneers of the larvonx do not undergo typical cornification 

1. Methods of specific staining should be applied in the ey tologic examinations 
of the upper respiratory and digestive tracts 

». The so-called cornifying cancers of the larva are radiosensitive inasmuch as 


thes do not undergo real cornitication MO references 15D figures 


AD Observations on the Clinical Features and Treatment of Bronchial Adenoma 
oO. praasano, Telsinki, Finland. Nm. chin et evnaee. Kenniae. @/:86 0 107, 


1952 


Doreonne lial ines Hientthits ieee probably hols rare as bias breve i ln Ihe ved Liiproved 
methods of diagnosis of diseases of the lungs and the bronchi have greatly 
enhanced the interest in the clinical features of this disease. The writer reports 4 
cases Of this tumor, all of them in female patients. tn 2 of the cases the bronchial 
adenoma Was located peripherally, aod inone of these malignant degeneration had 
ke veloped, 

Bronchial adenomas probably originate from the mucous glands of the bronelus 
and from the epitheliam of their ducts. The favorite sites are the first and second 
Class bronehi. Peripheral bronchial adenomas are extremely care, with an incidence 
of about 2b percent of all bronchial adenomas. Only 15 adenomas with this 
location have been reported in the mediceat literature, including the 2 cases reported 
by the author 

Ih 2 cases pneumonectomy was performed and in one case lobectomy. The dura 


tion of the disease had been 12. 15. and TT years, respectively with the SV trip bots 


of progressively aggravated cough and bloody sputum. Stenosis had also developed 


in these 3 cases, followed by atelectasis and bronehiectases, and in one case there 
was also malignant transformation of the adenoma. Tn the fourth case, the pe 
ripheral adenoma was removed by enucleation without lang resection 

Although bronchial adenomas are benign growths, potential malignaney is pres 
ent. bevery effort, therefore, should be made to effect total removal of the tumor 
Phe treatment of choice inimany cases is apparently lobectomy or pneumonectoniy 


Hf the adenoma is endobronchial and in the main bronchus, the tumor can be re 
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moved by bronchoscopy under certain conditions.  Tnecases of peripheral bronchial 
adenoma, if the adenoma is near the surface of the lung, enucleation of the tunmvr 
Without resection of the lung is feasibh ; 

In causes Where there are symptoms such as recurrent pneumonia, chronie cough, 
haemoptysis, and expectorations without adequate explaination, bronchial adenome 


should always be suspected ST references 1 figures Vibes tuthor s abstract 


mal) The / se al Trac heolomy. Tite roitlent Positive Pressure and Sedation hi the 
Prealment of Children” Wl with) Poliomyelitis FACOUPLINE BAL MEISTER, 
VMAKY J Wiad, NEO VASE, Nb ALPEN Woot I citisies (ity Witisas 
J. Kansas Vio Soe. 52:280 84. June 1952 


Phe use of tracheotomy, intermittent positive: pressure oxygen, and heavy 
sedation ino selected children who were seriously GI with acute poliomyelitis has 
been clinically evaluated. During the years L919 through LOST, 280 children with 
poliomyelitis had been admitted to the Kansas University. Vledioal Center, “Phe 
percentages of severely ibehildren, ie., children needing a respirator, tracheotonry 
oroxsygen fora prolonged period of time, were 15 pret een, ooo per cent mid bb.5 
percent during P919, 1950, and LOST respectively. The mortality rates were 8.7 
percent in POP 1S per cent in P950, and LB per cent in POL Tt was felt that 
Wider use of the tracheotomy, intermittent positive pressure oxygen and heavy 
sedation were factors in lowering the mortality rate during LOS Criterta tor 


selection of cases for these procedures are discussed aad illustrative cases are 


presented Ht is emphasized: that close cooperation of well trained: personnel ts 


essential to obtain good results with) Chose procedures references > tirboles 


tuthor’s abstract. 


21 (vlindroma of the Trachea.” J\NU87 GHONIOWSKE AND JAN SZyYMANSKE. Poland 


Otolarvng polska 503 13, 1952 


Phe ever growing Trecgue nev oof contact of the histopathologest with the bricopot te 
material of the trachea, and especially of the bronehi, authorizes us to state that 
thy epithe liomas of the bronchi or of the trachea, commonly called adenoma, are 
not tumors with any defined microscope pieture The observed ravi POSCOp HE pole 
tures are rather variable. “There is existing here a decidedly different type of a 
neoplasm called eylindroma, a benign basal cell carcinoma, or a ey lindromatous 
fimor ol the miteous olaneds 

In spite of slow, even many, vears of long deve le opornne tool the tumor, the boeal on 
filtrating growth, recurrence after the surgical removal, and finally the appearanes 
of metastases speak in favor of the classification of a eyiindromatous tumor as a 
malignant neaplasin Phe case observed by the authors may constitute one mere 
prool al reaceligernaerne voof the tumor, often « allied “adenonia. Phe case concerned a 
70 year old woman suffering for LO years from: asphyxia. She was treated for heart 
disease. “The cause of the asphyxia, however, proved to be ane oplasm of the trachen 


as it was shown by the disappearance of dyspnea after the successful operation 
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The tumor of a eylindromatous structure distineth overgrew the wall of the trachea 
and the sectional examination disclosed its numerous metastases in the liver 

hve finnal coon lusions of the paper are the following 

1. In the cases of tumors of the trachea and of the bronchi, in which the histo 
patholovist recognizes the eylindroma Ceylindromatous cancer), the diagnostieian 
must be extremely careful, espe ially af the ananinesis points to the already long 
lasting process 

2. Regarding treatment, there is indicated an extensive removal of the tumor 
Within the healthy tissues as the only way to prevent the recurrences and metas 


fuses. Tl references, 4 fimures tathor's abstract. 


esophagology 


Peplic Ocsophagilis and U leeration.” ® vai samcen, Johannesburg. South 
African Mi J. 261010013, December, 1952. 


e 

hight cases of pepli ovsophiagitis ane peptic uleeration of the oesophagus are 
reported. The radiologic features of peptic oesophagitis are « onsidered and special 
emphasis is placed on the analysis of the different types of spasm which accompany 
peptic oesophagitis. The author has found that spasm accompanying peptic 
oesophagitis falls into three types 

1) Localized spasm. Localized area of circular spasm at the site of the ulcer 
may obliterate the uleer crater and prevent filling of the crater with barium, Per 
sistent localized spasm of the oesophagus should necessitate a repeat) radiologic 
investigation inva further attempt to demonstrate an uleer crater 

2) Longitudinal spasm. Longitudinal spasm of the oesophagus results tn local 
ized narrowing of the whole oesophagus and is frequently seen in other conditions, 
eg., iM ule om sophagitis TSSOM jated with COTTOSING poisoning, Longitudinal Spuismn 
may be extremely misleading and simulate a longitudinal stricture of the oesopha 
yrs \s propotnc oesophagitis may end in stricture formation care must be taken 
net to confuse longitudinal spasm with fibrous stricture formation, 

(3) Tertiary spasm. Pertiars spasm ol the oesophagus has been held to be of 
no pathologic significance owing to the frequency with whieh it oecurs in elderly 
people The author, however, points out that pep oesophagitis and peptir uleer 
of the oesophagus are essentially diseases of the elderly, and itis that in this age 
group that an incompetent cardio-oesophageal sphincter occurs most frequently 
allowing regurgitation of acid gastric contents into the oesophagus. Therefore, it 
is possible that tertiary spasm of the oesophagus in elderly people, who are notori 
ously prone to cardio-oesophageal regurgitation and sliding hiatus hernia, may in 
fact represent the earliest form of spasm noted with peptic oesophagitis 


Demonstration of the actual uleer crater of the oesophagus radiologically is fre 
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aqua ntly diflicutt as the poptr uleer in the on sopliagus is seldom cles ply penetrating 
When sueh oa deeply penetrating uleer occurs, the probability is that the uleet 
crater isin fact a peptic uleer oecurring tnan area of heterotopic gastric miitcosa 
his type of uleer crater is virtually a chronic peptic uleer occurring in an area of 
heterotopic gastric mucosa and is different from the superticial type of crater seen 
in the weneralized peplte or sophiagitis, 

With paracesophageal diaphragmatic hernias the uleer crater usually oeeurs in 
the stomach at the site of herniation through the diaphragm and not in the lower 
end of the or sophagus This ty pu of uleer crater is regarded as due to rep ated 
trauma at the neck of the hernial sae Phe cardio-os Scoprdiaagee al orifice in tops t yy 
of hernia remains « onipetent and peptic or sophiagitis does not deve lop int this type 


of hernia lreferences, & fioures tiuthor's abstract 


Prothesis of Ksophaqus with Plastic Material. po OWN NOT, RO BENTOHOUN 
woop. Gine, Naney, France. Presse méd. Supplement of No. 82, Dee, 25 
1952, 


Phe authors attempted, in surgery of carcinoma of the esophagus, to replace the 
esophagus by a prosthetic material nonirritant so that any intra or pre-thoracie 
transposition of an abdominal organ might be avoided 

After a trialof such tubes as extemporancoushy made of “erinoplaque™’ or dermal 
nateral, preference was finally given to polyviny | tubes in experiments on 15 dogs 

Phrough right thoracotomy a fining up of the twos scopoliitgrtns ends on the artilienal 
tube was achieved by means of two rows of Fo stitel Dutia preliminary condition 
for strecess Was to fin lipon the preverts bral muscles enech escphiage alend and alse 
the tube itself in order to avoid too rapid an expulsion, Particular postoperative 
cares Were necessary so that any effusion or pulmonary collapse might be ruled out 
Refeoding through normal prissiige could be resumed on the third or fourth dary 

Phe animals, sacrificed after one to two months time, showed the esophiagedt 
tube to be restored with partial epithelization 

Thomann, the advantage of this technic might be inereased by the possibility of 


performing a preliminary gastrotomy 


24. The Present Status of Globus HMystericus, wot Ga. niony, Salt’ Lake City 
Utah Laryngoscope H?: Ld. April 1952 


Phe difficulty of differentiating between funetional disturbances and organic 


diseases at the level of the upper esophagus pharyvan, and larvoayx, and the ten 


deney of physicians to ascribe symptoms of an indefinite character to functional 


or emotional disturbances has stimulated this investigation 

As acrule, the symptom complex of globus hystericus is based on certain mental 
Stigmata, including, in particular, a feeling of fullness or choking in the throat, 
Some early authors relate this type of psychoneurosis to fibromuscular disorders, 
The condition may be classified as (a) regressive and (b) secondary hvsteria. bemy 


associated with a discomfort: and it has been opined that itis more common in the 
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female, particularly after puberty, the hysteria itself reacting with abnormal ego 
contricity. The true funetional globus hystericus should properly be treated by a 
psychiatrist or a neurologist 

However, it is the experience of the endoscopist or otolaryngologist that many 
organic diseases, such as primary infections or lesions of the pharyox, laryvox, of 
Upper esophagus: or various others whieh include Gol. upsets, diabetes, eve strain, 
ete. often produce a symptom comples whieh can be referred to as globus lysterieus 
Adequate therapy ordinarily relieves the lump in the throat 

Offa particular group of individuals with the lone symptom, few were found to 
have organic disease. Tn the large majority of cases, whieh were diagnosed as a 
mild type of liysteria, vray examination of the neck revealed two characteristic 
polieerveonnne thi Lo marked hivpertroplyy of the lingual tonsil and (2) marked lipopirige 
or osteourthropathy of the anterior borders of the cervieal vertebra, with the so 
Called inflammatory reaction in the soft tissue anterior to the lipping These 
Chanyes, itis felt. may be the causative factors in setting off the trigger mechanism 
Which produces the feeling of fullness in the throat. Reassurance by the phliysician 
and the ability to establish a true emotional relationship between the patient and 


himself has often proved effective and adequate psychotherapy tuthor's abstract, 


laryngology 


Spastic Aphonia and Hs Treatment. Sewsanpns sipniNowtiez, Poland. Oto 


larvowg polska O345 S6, 1952 


The author introduces a classification of disturbances of muscles of the organ of 
voioe de \" nding on the fact whether those muscles are ina state of excessive spasin 
or relaxation, into hiyper or hypokinesis laryagea. “Phe disorders of coordination 
of intra orextealaryageal muscles as wellas of respiratory and phonic muscles dur 
ing the omission of sound are called by him dyskinesis larvagea.  bunetional dis 
orders constitute most offen the mixture of those states. Disorders of voiee of a 
spastic character may arise: OL) asa professional disease: (2) as traumatic neuroses 

Salter injuries to the larva and trachea: ob) due to the disorders in the coordi 
nation ofintra orextralarvngealexsanguinations: (O) after speeitic and nonspecitt 
diseases of the larva: (6) tn the vrefles way: (7) due to endocrine disorders, and (8 
due to disease of the central nervous system 

In the treatment of sprastie aphionta the cause of this disease must be taken tte 
account The author emphasizes that along with the etiologic treatment, there 
must be applied phoniatric treatment too. “The method used by the Phoniatri 
Deporte ntoof the Warsaw Otolaryagologieal Clinte is a pliysiologie method of re 
education of the voice based on the vocalistic methods of voice emission, Finally, 
the author describes two cases of spastic aphontia, 7 references. 8 figures tulhor's 


abstract 
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Radiological and Surgical Aspects of the Treatment of Laryngeal Cancer 
GISSELSSON AND WM. LINDGREN, Lund, Sweden, Neta oto-laryng. 4: 
Nugust-October 1952 


\ critical analysis, particularly with regard to the value of radiotherapy, of 85 
causes of larvageal cancer treated by irradiation sugvested the follow ing conmelustons 

| Radiotherapy is the method of chotee for small larviageal cancers on a cord 
With unimpaired mobility and for epiglottic cancer 

2. Radiotherapy offers poor prospects in advanced cases, particularly in those 
With direet spread to the subglottic region. Tn these cases lary ngectonny is superior 
and is therefore indicated 

6. The site and the spread of the tumor as wells histologic verilioation is neces 
sary for planning adequate treatment 

1. Preoperative radiologic treatment may be useful in doubtfully operable cases 
Postoperative radiologic treatment should be given in all cases in whieh the opera 


tion has not been radical 6 references + tables tuthor's abstract 


Carcinoma of the Larvis 1 Report of 197 Cases with 149 Larvigectomies 
JOLIOS Wo MeOCALIL AND WILKDM RR. Prien, Cleveland, Obie. Laryngoscope 
G2P:175 BS. May 1952 


This was a review of 1Ob cases of carcinoma of the larynx diagnosed at Sait 
Luke's Hospital, Cleveland, Ohio, from 1990 through 1950 Pwenty-seven al 


these had irradiation alone or refused treatment altogether. There were ® Arbuckle 


procedures, Fourteen larvovolissures were done. 5 of whieh were followed by 


laryngectomy Phere were P19 larvovectomies and TPB radical neck dissections 
either at the time of or following lary mgwectours 

Might y-six of the lary ngectomized patients were followed tore than five years 
Ninety per cent of the intrinsic cases survived more than five years without re 
currenees. Tn those with extrinsic carcinoma in whom all the tumor was appar 
ently removed at surgery, only Sb per cent survived five years without ev idenes 
Of disease Ineluding in the extrinsic cases those tn whom some tumor was left 
at the time of surgery, the five vear cure rate drops to 2b per cent, The over-all 
five year survival without disease was 52 per cent. OF TD larytiyatissures, 6: re 
curred and 5 of these were subsequenth larvageetomized, showing that even with 
this small number of cases, they were not selected carefully enough. Phere were 
O Arbuckle procedures, only 2 of these patients surviving longer than a year 
ane it bral All ol the we oUStibot il procedures Were deve vitieder bocelireeed prestaet il 
anesthesia: using cocaine topically, novacaine locally. and up te bob avertin for 
narcosis, from POR to the present pu Htothal was used 

The majority of the patients fell within the 50° 70 ave croup although there was 
one twenty-four vear old patient. Ninety-six per centoof the pationts were tnrcale 
Hloarseness was the predominant SVinplom occormiig tn 660 per cent ol the coses 
Ht was the only symptom in 70 per cent of the patients who survived more than 


five years without recurrence, regardless of the type of tumor or the mode of 
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treatment. Pain was the next most common symptom, occurring in only 19 pet 
cent of the cases In the first PL vears of the study, there were 59 per cent ex 
trinsic tumors and only Pb per cent intrinsic, but in the last four years they were 
evenly divided showing evidenee of earlier diagnosis and, thus, better treatment 
Sity-eight per cent of the laryngectomized patients receiving some form of pre 

operative teaming in belehing deve leopoe doa good esopliae al voice, but only 18 per 
cent of those receiving no training developed such a voice 1 tigre 11 tables 


tuthor s abstract 
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Vanagement of Kezema of the Aural Canal. ww. 4. wALKD, Saint John, NBL, 
Canada. bye, har, Nose & Throat Monthly 32:89 92, February 1953. 


Phi purpose of this paper is to urge that eezema of the auditory canal is essenti 
ally a sensitivity reaction of the shin, frequently attributable to the products of 
bacteria which reach the sensitized area by way of the blood stream the bacteria 
themselves being located elsewhere in the body: and to deseribe a method of man 
agement which seems to produc alist complete control of the condition \s 
with eczema in other parts of the body. soothing is essential but not often suflicient 
for a cue 

Many cases of eezema cleat up with treatment for soothing plus avoidance of 
irritating substances, plus avoidance of allergens found by careful history taking. 
However, too many cases are not “eured” by such methods. “The author is of the 
opinion that bacterial products are the “N-factor” in most eezemas, and he has 
hot seen a case of eczema of the auditory canal which did not respond to the form 
of treatment he deseribes in some detail The chief clement in this method is in 
creasing the immunity of the patient by inoculations with bacterial antigen plus 
antibody (serobacterin Bevinning with 0.2 e.c. the doses are inereased rapidly 
until the sixth dose is usually 2.5 e.¢. This is a different and larger dosage schedule 
thins that at present recommended by the oanufacturers The excellent: results 
described are consistent with the author's previously reported results with eezema 


in other areas of the bods % references tuthor’s abstract 


29 The Absence of Residual keffects Attrinitable to the Ololith Organs Following © ni 
lateral Labyrinthectomy in Man. sO GRAY BIEL AND JORMAENIVEN, Pensa 


cola, Fla. Laryngoscope 73:18 30, January 1955 


Londer proper circumstances, a healthy person subjected to a change in direction 
af resultant force relative to himself experiences a striking reorientation in space. 
The sensory organs mediating this sensation are the otolith bodies. Since persons 
Without otolith organs do not experience these reorientation phenomena, these illu 
sions may be used as indicators of otolith functioning. Tn the present experiments 


the TeSpPOrises foo hange in lines thon ofl resultant foree were compared fon LrowUps 
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of 5 healthy subjects and 5 pationts who had had a unilateral labyrinthectomy. 
Accelerative forces were produced by a human centrifuge on whieh the subjects 
could be seated in four positions: facing toward or away from the center of rotation, 
facing toward or away from the direction of rotation. In the first series, the sub 
jects were required to maintain a visual target in line with the resultant foree in 
darkness In the second series, the subjes ts satin complete darkness and were re 
quired to signal the moment of tilt away from the vertical and the moment of re 
turn. In the third series, suprathreshold accelerations were used, and the subjects 
in complete darkness were required to adjust a horizontal and a vertical bar to the 
apparent horizontal and vertical, Tn all there series, the difference in responses 
between the two groups was insignificant, Overall performance was poor, for 
both, possibly because of experimental naivety. Comparison of the authors’ re 
sults with those obtained on deaf-mutes, who fail to experience reorientation toa 


change in direction of resultant force, permits the conclusion that persons with a 
that 


SO rel 


single otolithic organ respond like normal persons with a synergic pair, ie 
compensation following unilateral labyrinthectomy is essentially complete 


erences, 2 figures. 1 table huthor’s abstract 


$0. The Organ of Corti by Phase Contrast: Microscopy. y¥. KATSURL AND OW. OP. 


COVELL, St. Louis, Mo. Laryngoscope 63:1 17, January 1955 


Small pieces of the organ of Corti were studied by means of polisese contrast mi 


croscopy in freshly prepared mounts. The preparations were considered suitable 


for photography and study for a period of 50 to WO minutes 
The external hair cell is an elongated cell that does not readily change in shape 

The lower one-third contained highty refractile granules (Betzius’ body) in the base 
of the cell, the nucleus and a fairly granular cytoplasm occupied the remainder of 
this third. Fewer granules were apparent in the upper two-thirds of the cell. There 
was no distinet Hensen's body but instead a rather dark pately material in its 
vieinity, “The hairs of the hair cells were more in evidence in older preparations 
No intracellular fibrils were observed. The internal hair cell was tlask shaped with 
fewer refractile granules in the base and a more centrally located nucleus Its 
eytloplasm was found to be relatively clear The cells of Deiter revealed their 
fibrillar processes. These cells seemed to swell more readily than other cells in the 
organ of Corti, Hensen’s cells revealed globules and clusters of granules ina rather 
dense ground substance. [tis possible that these cells may serve some Punetion in 
addition to supporting. The basilar and tectorial membranes were seen to be com 
prised of fibers that were similar in appearance, The prin ipal differences between 
the two membranes may be due to the intertibrillar substances. Underlying the 
basilar membrane were endothelial-like cells that formed a complete covering on 
the seala tympanic surface. The tectorial membrane revealed a network of home 
geneous and somewhat refractile material over its peripheral one-third. The pe 

ripheral border that lies in contact with Hensen’'s cells was comprised of a similar 


substance. 12 references, 20 figures tuthor's abstract 
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eliminate trichomonads with safety 

clear leukorrhea and leukorrhea odor promptly 
relieve pruritus rapidly 

restore vaginal acid pH physiologically 


increase tissue resistance against reinfection 
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unexcelled toleration 
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